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Abstract 
 
 
 
Background and aims: Day surgery is considered the standard for elective surgical 
care due to safety, cost-effectiveness, and suitability for many patient groups. Major 
morbidity is rare, but recovery may be delayed by postoperative symptoms. The aims 
of the study were to describe prospectively Finnish day surgery at present, by focusing 
on the process, quality of care, and incidence and risk factors of postdischarge 
symptoms, and to evaluate the role of oral dexamethasone in postoperative analgesia 
and the feasibility of day surgery for patients aged 65 years or older. 
 
Methods: To describe day surgery in Finland, all patient cases at 14 units were 
documented and analyzed over a 2-month period (Study I). Clinical quality indicators 
included rates and reasons for overnight admission, readmission, reoperation, and 
cancellations. Patient satisfaction was inquired about during a 2-week period. 
Recovery following day surgery was assessed at two units, both caring for patients 
from several surgical specialties (Study II). Patients were asked to grade daily during a 
period of one week, the intensity of predefined symptoms on a 4-point scale. Of 3910 
consecutive patients, 70% returned the mail-in questionnaire. To define risk factors of 
postdischarge symptoms, multinomial logistic regression analysis was used. Oral 
dexamethasone 9 mg or placebo was administered preoperatively and 24 h later to 60 
patients scheduled to undergo unilateral osteotomy of the first metatarsal bone as day 
cases (Study III). Pain medication included paracetamol 1 g 3 times daily, and 
oxycodone capsules as rescue medication. The study ended on the evening of the 
third postoperative day (POD). The primary endpoint was cumulative oxycodone 
consumption. Secondary endpoints were maximal pain scores before intake of 
oxycodone and the daily doses. Adverse effects were documented. Medically stable 
patients aged 65 years or older, scheduled for open inguinal hernia repair, with 
postoperative care available at home were randomized to receive treatment either as 
day cases or inpatients (Study IV). Outcome measures were complications, unplanned 
admissions and visits to the hospital and primary healthcare during a 2-week 
postoperative period, and patients’ acceptance of the type of care provided.  
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Results: The day surgery units represented several surgical specialties (Study I). Of all 
cases, 84% were planned as day cases. Orthopedics accounted for nearly 30% of all 
day surgery procedures. Unplanned overnight admissions were reported in 5.9%, 
return hospital visits in 3.7%, and readmissions in 0.7% of patients during PODs 1-28. 
Patient satisfaction was high. Postdischarge symptoms were frequently reported during 
the first week after surgery (Study II). Pain was most common in adult patients, and 
drowsiness in children. Symptoms were more frequent in younger adults (aged < 40 
years), older children (aged ! 7 years), females, and following a longer duration of 
surgery. Following administration of oral dexamethasone in Study III, the total median 
(range) oxycodone consumption during the study period was 45 (0–165) mg, compared 
with 78 (15–175) mg in the placebo group (P < 0.049). On PODs 0-1, patients in the 
dexamethasone group required significantly less oxycodone and reported significantly 
lower pain scores. On PODs 2–3, no differences were seen between the groups. Two 
weeks postoperatively, 81% of patients in both groups would have chosen the same 
medication again. Of patients aged ! 65 years undergoing inguinal hernia repair (n = 
89) in Study IV, none were readmitted as inpatients to the hospital during the study 
period following either day case or inpatient surgery. Of all study patients, two day case 
patients visited the hospital postoperatively on PODs 0-1. Patient satisfaction was high, 
with no differences between the groups. The main reasons for exclusion from the study 
(n = 62) were social (16%), unwillingness to participate (13%), and medical conditions 
(10%). 
 
Conclusion: Finnish public hospitals provide good-quality day surgery services with 
high patient satisfaction. The proportion of day surgeries can potentially be increased. 
Postdischarge symptoms, especially postoperative pain, are common following day 
surgery, and they are influenced by several patient-, surgery-, and anesthesia-related 
factors. Oral dexamethasone combined with paracetamol improves pain relief and 
reduces the need for oxycodone rescue medication following surgical correction of 
hallux valgus.  Day surgery for open inguinal hernia repair is safe and well accepted by 
patients aged 65 years or older and can be recommended as the primary choice of 
care for medically stable patients.
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1. Introduction!
 
 
Day surgery has increased due to its cost-effectiveness, safety, functional care 
pathways, and acceptance by patients and hospital personnel (Jarrett and 
Staniszewski 2006). In Finland, day surgery accounted for 49% of elective surgeries in 
2008 (Punnonen 2009). However, wide variation exists in day surgery activity between 
Finnish hospitals due to differences in function, structure, and tradition. Assessment of 
outcome and quality of care are important for the development of the expanding 
service (Shnaider and Chung 2006). Clinical outcome indicators, such as cancellation 
of booked procedures, unplanned overnight admission, return, or readmission to the 
ambulatory surgery unit or the hospital, and patient satisfaction, are internationally 
recommended for evaluation of quality and benchmarking [International Association for 
Ambulatory Surgery (IAAS), Clinical Indicators 2003]. The quality of Finnish day 
surgery has not been investigated previously on a national basis.!
 
Large cohort studies indicate that day surgery is safe, and major complications are rare 
even in higher risk patients (Warner et al. 1993, Engbaek et al. 2006). Minor 
symptoms, such as pain and nausea, have been reported to occur frequently in the 
immediate postoperative period (Wu et al. 2002). Postdischarge symptoms may be 
unpleasant and distressing to patients and lengthen recovery time. Previous studies 
have mainly assessed postoperative symptoms in the predischarge period and during 
early postoperative days (Chung and Mezei 1999, Pavlin et al. 2004).  
 
Postoperative pain is the most common reason for unplanned hospital admission and 
unplanned healthcare contacts (Coley et al. 2002). Adequate pain treatment at home, 
with minimal side-effects remains a major challenge following painful day surgery 
procedures (White 2008). Strong opioids are often administered in the day surgery 
setting, but their advantages, adverse events, and side-effects for pain relief at home 
have seldom been studied. Single-dose glucocorticoid administration has been shown 
to improve pain relief (Bisgaard et al. 2003, Jokela et al. 2009) and to shorten hospital 
stay in inpatients (Lundin et al. 2003).  It has not been associated with an increased 
risk for postoperative wound infections or other complications (Sauerland et al. 2000). 
In orthopedic day surgery, the role of glucocorticoids in postoperative pain treatment is 
for the most part unclear (Holte and Kehlet 2002, Gilron 2004).  
!!!!!!!!!!!!!!!!!!!!!! 11!
The number of elderly patients requiring surgical care increases as the population ages 
(Etzioni et al. 2003). Cohort studies report low rates of postoperative complications 
regardless of age, although older day case patients may experience intraoperative 
adverse events more often (Chung et al. 19991, Aldwinckle and Montgomery 2004). 
Old age alone is not considered an obstacle for day surgery, and older patients may 
benefit from a short stay at the hospital and experience less cognitive impairment 
postoperatively (Canet et al. 2003). Postoperative outcomes between older day case 
patients and inpatients undergoing similar operations have not been assessed in 
randomized studies. 
 
The aims of this study were to describe Finnish day surgery practice at present and to 
evaluate quality of care by assessing postdischarge minor morbidity and quality 
indicators. Potential treatment options were approached by investigating the role of oral 
dexamethasone as a part of multimodal analgesia and the feasibility of day surgery in 
patients aged 65 years and older. 
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2. Review of the literature
 
 
2.1. Day surgery – standard of elective surgery 
Day surgery is regarded as the standard of elective surgical care [National Health 
Service (NHS) Modernisation Agency 2004]. Data from several studies and clinical 
experience indicate that severe outcomes, such as major morbidity and mortality, are 
uncommon following day surgery practice (Warner et al. 1993, Engbaek et al. 2006). 
The main reasons for its growing popularity are decreased healthcare costs due to 
reduction in the number of hospital beds and overall effectiveness of the day surgery 
care pathway (Skattum et al. 2004, Smith et al. 2006, Nordin et al. 2007). Depending 
on the management of individual surgical procedures, average unit cost savings of 25-
65% have been reported when substituting inpatient care with day surgery (Castoro et 
al. 2007). Due to advances in surgical and anesthesia techniques, more complicated 
procedures and patients with comorbidities have safely been transferred from inpatient 
to day case surgery (Bryson et al. 20041,2). The introduction of short-acting anesthetics 
(Gupta et al. 2004), advances in regional anesthesia (O’Donnell and Iohom 2008), and 
other pain management techniques enable shorter recovery times and provide for 
better control of postoperative pain (White et al. 2007). Overall, when outcome is not 
considered to improve with preoperative or postoperative hospitalization, it is 
suggested that the patient undergo day case treatment (NHS Modernisation Agency 
2004). 
 
 
2.1.1. Historical aspects 
The first study on day surgery was published in the British Medical Journal in 1909. Dr. 
James Nicoll reported the overall success rate in treatment of 8988 pediatric surgical 
cases on a day basis at the Glasgow Royal Hospital for Sick Children (Nicoll 1909). 
Until the 1950s, only a few surgeons were in favor of day case care (Asher 1947), 
while the majority still insisted on long postoperative care periods in the hospital 
(Editorial BMJ 1948). The first hospital-based day surgery unit was founded in 1962 at 
the University of California in Los Angeles, and the first freestanding unit in Phoenix, 
Arizona, in 1969. In the 1970s and 1980s, the number of day surgery units increased 
especially in the USA, Canada, UK, and Australia (Jarrett and Staniszewski 2006). In 
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Finland, day surgery practice was initiated in the 1970s at the Helsinki and Kuopio 
University Hospitals (Lahtinen et al. 1998). After the report by the National Board of 
Health on implementation of short-stay surgery, the proportion of procedures 
performed as day cases gradually started to increase (Alanko et al. 1990). In 1990, the 
share of day surgery of all surgeries was 5% in public hospitals, increasing to 24% in 
1997 (Lahtinen et al. 1998). 
 
 
2.1.2. Definitions 
“Day surgery” or “ambulatory surgery” is defined as an operation or a procedure in 
which the patient is admitted and discharged from the surgical facility on the same 
working day. Overnight stay in the hospital in the time frame of 23 hours is referred to 
as “extended recovery”. “Short stay” is used for surgery requiring a hospital stay longer 
than 23 hours, but not exceeding 72 hours (IAAS, International Terminology 2003). 
Despite the attempts of the IAAS to unify international terminology to ease comparison 
of surgical data between countries, there are differences worth noting. In the USA, 
outpatient surgery and ambulatory surgery are synonyms, whereas in the UK 
outpatient procedures are performed in the outpatient department and are not regarded 
as day surgery (Toftgaard and Parmentier 2006). In some countries, day surgery may 
also include extended recovery (Jackson 2007). In this thesis, the term “day surgery” is 
used to indicate day case care provided on the same working day. 
 
 
2.1.3. Day surgery providers 
The main types of day surgery facilities are hospital-integrated units, independent units 
on hospital sites, freestanding independent units, or office-based day surgery units 
(Jarrett and Roberts 2006). Preferences for certain types of day surgery units differ 
between countries and are influenced by the financial arrangements for delivering 
healthcare. Criteria for patient and procedure selection vary between different types of 
facilities, and more complicated cases may be undertaken at units where hospital 
wards are available for backup (Fleisher et al. 2004). Overnight stay at day surgery 
units (extended recovery) has gained popularity by decreasing the need for inpatient 
hospital beds when more complicated procedures, formerly performed as inpatient 
surgeries, are introduced to the day surgery unit or social reasons necessitate 
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overnight stay (Smith et al. 2006).  Overnight stay requires more resources and may be 
practical and cost-effective in larger units (Jarrett and Roberts 2006, Smith et al. 2006). 
At some day surgery units, the need for postoperative overnight stay near hospital 
premises has been solved by utilization of patient hotels (Jarrett et al. 1996). 
Procedures formerly performed as day surgeries are successfully being transferred to 
outpatient facilities, indicating the ongoing development in surgical and anesthesia care 
(Kremer et al. 2000, Rasmussen et al. 2007, Andersson et al. 2009). 
 
 
 
 
 
 
 
 
 
 
Table 1. Recommended percentages for day case, extended recovery (23-hour stay), 
short-stay (< 72-hour stay) and procedure room surgery according to BADS directory of 
procedures (British Association of Day Surgery 2009). 
 
 
Procedure 
room 
 
Day  
case 
23-hour  
stay 
< 72-hour 
stay 
 
Carpal tunnel release  99 1  
Arthroscopy of knee including meniscectomy,  
  meniscal or other repair  
95 
 
5 
  
Autograft anterior cruciate ligament reconstruction  25 65 10 
Primary repair of inguinal hernia  95 5  
Repair of recurrent inguinal hernia  70 30  
Hemorrhoidectomy  65 30 5 
Laparoscopic cholecystectomy  60 30 10 
Laparoscopic repair of hiatus hernia with anti-reflux    
  procedure  
40 
 
40 
 
20 
Laparoscopic gastric banding   10 45 45 
Simple mastectomy (including axillary node biopsy)  15 75 10 
Laparoscopic sterilization  95 5  
Laparoscopic subtotal abdominal hysterectomy  65 25 10 
Tonsillectomy  80 20  
Varicose vein surgery  75 25  
Endovenous laser treatment of long saphenous vein 
 
70 
 
30 
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2.2. Day surgery procedures 
The proportion of elective surgical procedures performed as day surgeries has grown 
significantly during the last two decades, although a large variation is still seen 
between countries due to differences in healthcare systems. In the USA and Canada, 
ambulatory surgery accounts for 65-70% of all surgeries (Chung et al. 2009, Cullen et 
al. 2009). The proportion of day case procedures has been reported to be 51% of 
planned surgeries in the UK, 61% of planned surgeries in Norway (Toftgaard, 
unpublished data), and 43% of all in-hospital procedures in Sweden (Segerdahl et al. 
2008). With the aim of promoting development and expansion of day surgery, the IAAS 
has collected benchmarking data on worldwide day surgery activity since 1994 and has 
defined day surgery rates in selected procedures considered suitable for day surgery, 
including procedures that have recently moved from inpatient to day case care (De 
Lathouwer and Poullier 1998, De Lathouwer and Poullier 2000). Differences in 
healthcare systems, terminology, and documentation between countries need to be 
considered when interpreting the data (Toftgaard and Parmentier 2006).  
 
The British Association for Day Surgery (BADS 2009) has recommended targets for 
optimal length of hospital stay in several common day surgery and short-stay 
procedures from various surgical specialties (Table 1). The figures are based on 
evidence from the literature, and clinical expert opinion on achievable performance 
when the best practices are used (Jackson 2007). The different management options 
are classified as procedure room operations, day surgery, 23-hour stay, and under 72-
hour stay. For example in Scotland, these rates for individual procedures are used for 
benchmarking (NHS Scotland 2006). 
 
In Finland, the growth of day surgery has not been as fast as estimated by the National 
Day Surgery Project (Lahtinen et al. 1998). In 1997, day surgery comprised 33% of 
elective surgeries performed at public hospitals, and this proportion was estimated to 
exceed 50% by 2003. According to data from Finnish local and regional authorities, the 
goal was almost reached in 2008, with 49% of elective surgeries being performed on a 
day basis. Statistics show notable differences in the share of day surgery between 
hospitals that are mainly due to differences in local arrangements (Punnonen 2009). In 
2007, the share of day surgery varied between 35% and 65% at central and university 
hospitals. A recent report from Helsinki University Hospital described the potential to 
increase day surgery activity in its facilities by up to 30% compared with the years 2005 
and 2006 (Perhoniemi et al. 2008).  
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Figure 1 shows the share of selected “one-day” care periods of all surgeries in Finland 
in 2007, obtained from data reported by the National Institute for Health and Welfare 
(Finnish official statistics). In the dataset, a “one-day” care period is defined as 
admission and discharge on the same date or care scheduled as day surgery.  
 
 
 
 
 
 
 
 
Figure 1. The percentage of “one-day“ care periods of all surgeries in Finland in 2007. 
Procedures are selected according to the IAAS benchmarking survey (Toftgaard and 
Parmentier 2006). 
0 10 20 30 40 50 60 70 80 90 100 
Laparoscopic gastric banding  
Laparoscopically assited vaginal hysterectomy 
Transurethral resection of the prostate 
Mastectomy 
Disc surgery 
Cysto-/rectocele surgery (female) 
Laparoscopic antireflux surgery 
Reduction mammoplasty 
Abdominoplasty 
Laparoscopic cholecystectomy 
Partial excision of mammary gland 
Orchiectomy, orchiopexy 
Hemorrhoidectomy 
Rhinoplasty 
Repair of inguinal hernia 
Tonsillectomy 
Cruciate ligament repair 
Dilatation and curettage  
Removal of bone implants 
Pilonoidal cyst surgery 
Varicose vein surgery 
Baker´s cyst surgery 
Dupuytren´s contracture surgery 
Circumcision 
Knee arthroscopy 
Female sterilization 
Strabismus surgery 
Surgical removal of teeth 
Arthoscopic meniscectomy of knee 
Carpal tunnel release 
Termination of pregnancy 
Myringotomy with tube insertion 
Cataract surgery 
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2.3. Patient selection 
Only a few randomized studies are available for evidence-based management of 
patient selection for day surgery (Jalonen et al. 2008). Overall, physiological status is 
considered more important in the evaluation of postoperative outcome than such single 
measures as the American Society of Anesthesiologists' (ASA) physical status (ASA 
status), weight, or age (Smith 2007). Patients classified as ASA status 3 who have 
been selected for day surgery do not seem to have a higher risk for postoperative 
complications than patients classified as ASA status 1 or 2 (Warner et al. 1993, Ansell 
and Montgomery 2004). Old age as such is not regarded as an obstacle for carrying 
out day surgery (Chung et al. 19991, Aldwinckle and Montgomery 2004, Sinha et al. 
2007). Severe obesity (body mass index (BMI) ! 35 kg/m2) is associated with 
increased comorbidities and surgical risk, but it has not been shown to be an 
independent risk factor for postoperative complications following day surgery (Davies 
et al. 2001, Hofer et al. 2008). Obesity (BMI > 30 kg/m2) was associated with a 4-fold 
risk of perioperative respiratory events compared with normal weight in a large 
observational day surgery cohort study (Chung et al. 19992). A higher failure and 
complication rate in regional anesthesia was reported in obese patients, although 
postoperatively no differences were seen in pain, length of hospital stay, or patient 
satisfaction relative to normal-weight patients (Nielsen et al. 2005). Dedicated teams 
perform bariatric operations safely on a short-stay basis (Bergland et al. 2008) and 
even as day cases in selected patients (Watkins et al. 2005).  Acceptance of morbidly 
obese (BMI > 40 kg/m2) patients for day surgery varies between anesthesiologists and 
institutions (Friedman et al. 2004). 
 
 
2.3.1. Patients aged over 65 years 
In industrialized countries, the elderly population will increase significantly during the 
next decades. In Finland, it is estimated that in 2030 the age group ! 65 years, will 
comprise 26% of the population (Statistics Finland 2009). Incidences of chronic 
conditions and the need for medical and surgical care increase with age (Etzioni et al. 
2003). This will lead to a growing number of older patients being presented also to day 
surgery settings. Age over 65 years is reported to increase the risk of intraoperative 
hemodynamic adverse events, but not the risk of postoperative complications, when 
compared with younger day surgery patients (Chung et al.19991). Age was not found to 
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affect patients’ fast-track eligibility, i.e. bypassing the postanesthesia care unit (PACU), 
following monitored anesthesia care (MAC), whereas comorbidities (ASA status 3) 
increased the risk of failure in fast-track care (Twersky et al. 2008). However, greatly 
advanced age (> 85 years), severe comorbidities, prior inpatient admission within 6 
months before surgery, and more invasive surgery are reported to increase the risk of 
postoperative major morbidity and mortality following day surgery procedures in the 
population aged 65 years or older, indicating the need for individualized preoperative 
assessment (Fleisher et al. 2004, McGory et al. 2009).  
 
The elderly may benefit from a shorter stay in the hospital and experience less 
cognitive impairment when discharged home on the day of surgery compared with 
staying overnight in an unfamiliar environment (Canet et al. 2003). According to Finnish 
national statistics, 21% of males, and 47% of females aged over 65 years live in single 
households (Laitalainen et al. 2008). Older patients may need an overnight hospital 
stay more frequently due to lack of a responsible and reasonably fit companion to 
provide adequate postoperative care at home.   
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2.4. Outcome measures 
The safety of day surgery is indicated by large studies in which major morbidity, 
including postoperative myocardial infarction, central nervous deficit, pulmonary 
embolism, and respiratory failure, and mortality for medical reasons are very low 
(Warner et al. 1993, Coley et al. 2002, Engbaek et al. 2006). Minor postoperative 
symptoms, such as pain and postoperative nausea and vomiting (PONV), are reported 
to occur frequently, and they may lengthen the time to overall recovery and resumption 
of normal activity, and in some cases, increase the costs of overall medical care (Wu et 
al. 2002). Clinical quality indicators used for objective evaluation of day surgery 
performance and benchmarking include unplanned overnight admission, reoperation 
within 24-48 hours postoperatively, return visits to the hospital, readmission within 24 
hours to one month postoperatively, and cancellation of booked procedures (IAAS 
Clinical Indicators 2003). In addition to patient satisfaction, timely functional recovery is 
an important patient-reported outcome measure of successful day surgery (Wu et al. 
2002, Herrera et al. 2007).  
 
 
2.4.1. Major morbidity and mortality 
The prospective study by Warner and coauthors (1993) reported lower incidences for 
major morbidity (1:1455) and mortality (1:11 273) during 30 days following day surgery 
compared with the corresponding figures in the age-matched general population. Of 
the study population of 38 598 patients undergoing 45 090 consecutive procedures and 
anesthetics, 24% of patients were classified as ASA status 3 (Warner et al. 1993). A 
retrospective study based on medical claims reported an overall 7-day mortality rate of 
41 patients per 100 000 outpatient procedures performed in a diverse population of 
564 267 patients aged over 65 years. The procedures were performed at physician’s 
offices, freestanding ambulatory surgery centers (ASC), and outpatient hospitals. The 
highest mortality rate was at the hospital-based unit (50 per 100 000) and the lowest at 
the ASC (25 per 100 000) (Fleisher et al. 2004). The relation of death to the surgical 
procedure was not specified in the study. A retrospective Danish study based on 
national hospital records found morbidities definitely or likely related to day surgery in 
0.82% of 13 907 day surgery patients during a 60-day postoperative period (Engbaek 
et al. 2006). Ten patients died during the study period, but none of the deaths were 
related to the surgical procedure.  
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2.4.2. Postdischarge symptoms 
Previous studies on morbidity following day surgery have mainly focused on delayed 
discharge, unplanned hospital admissions, and symptoms at home during the first 
postoperative days (Chung et al. 1996, Pavlin et al. 1998, Chung and Mezei 1999, 
Marshall and Chung 1999). In a preoperative interview of 400 day case patients, the 
major priorities for postoperative care were the avoidance of the following: 
postoperative pain, gagging on the tracheal tube, nausea, and vomiting (Jenkins et al. 
2001). A systematic review of observational studies from 1966 through January 2000 
found a marked heterogeneity in the incidences of patient-reported symptoms following 
discharge from day surgery units (Wu et al. 2002). This may be explained by 
differences in methods and timing of patient assessment and also by differences in 
demographic variables between the studies.  A summary of the results is shown in 
Table 2. Of the 31 studies included, 23 investigated typical day case populations 
consisting of various surgical specialties. The surveillance time was 1-2 days in 17 
studies. Mail surveys were used in 18 studies and telephone surveys in 10 studies. 
 
Pain is the most commonly experienced symptom following day surgery (Chung et al. 
1997, Beauregard et al. 1998, Pavlin et al. 2004). The incidence of moderate to severe 
postoperative pain is approximately 25-30% (McGrath et al. 2004, Gramke et al. 2007). 
Pain lengthens time to discharge from the day surgery unit (Chung et al. 1997) and is 
one of the main reasons for unplanned hospital admission (Fortier et al. 1998) and 
readmission (Coley et al. 2002). A study by McGrath and coauthors (2004) found that 
21% of day surgery patients (n = 5703) experienced moderate (VRS = verbal rating 
scale 4-6) and 10% severe (VRS = 7-10) pain 24 hours postoperatively despite 
standardized pain care. Moderate or severe pain was most common following 
microdiscectomy, laparoscopic cholecystectomy, shoulder and ankle surgery, inguinal 
hernia repair, and knee surgery. For improvement of pain relief, 13% of patients 
needed advice on the telephone, 1.4% visited a doctor, and one patient was readmitted 
to hospital. Fortier and coauthors (2009) reported that children received little analgesic 
medication at home following routine tonsillectomy and adenoidectomy, although 
overall pain was rated significant by parents. The presence of preoperative pain, 
postoperative pain anticipated by the clinician, patients’ high expectations of pain 
preoperatively, and patients' younger age predicted postoperative pain in a cross-
sectional study of over 600 day surgery patients undergoing several surgical 
procedures (Gramke et al. 2009).  
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Table 2. Summary of incidences of postdischarge symptoms modified from a 
systematic review of observational studies (Wu et al. 2002).  
 
 
 
 
 
 2.4.3. Unplanned hospital admissions 
The rate of unscheduled hospital admission instead of discharge home from the day 
surgery unit is reported to vary between 0.1% and 9.5% at different units, depending 
on patient selection and types of procedures. (Fortier et al. 1998, Junger et al. 2001, 
Fleisher et al. 2004). According to a recent meta-analysis, 80.5% of patients were 
discharged from the hospital on the day of surgery following laparoscopic 
cholecystectomy (Gurusamy et al. 2008). A Finnish study of 7-year experience of day 
case laparoscopic cholecystectomy reported a 37% overnight admission rate 
(Victorzon et al. 2007). 
 
Dedicated ambulatory surgery units in North America and Canada report low rates of 
unplanned admissions (Awad and Chung 2006, Fleisher et al. 2007). In a cohort study 
of 15 172 consecutive day cases from several surgical specialties, the reasons for 
 
Symptom 
 
Patients studied (n) / 
Studies included (n)  
 
Time of surveillance   
 in days,  
 median (range)  
 
Overall incidence of    
 symptoms (range)  
 
Pain 
 
 
7675 / 13 
 
1 (1 - 21) 
 
45% (6 - 95%) 
Nausea 5500 / 12 1 (1 - 7) 17% (0 - 55%) 
 
Emesis 5429 / 11 
 
2 (1 - 7) 8% (0 - 16%) 
Headache (nonspecific) 
 
5540 / 15 1 (1 - 7) 17% (2 - 30%) 
Postdural puncture headache 
 
1271 / 8 7 (3 - 7) 9% (1 - 37%) 
Drowsiness 3077 / 7 
 
1 42% (11 - 62%) 
Dizziness 3389 / 7 
 
1 (1 - 7) 18% (7 - 41%) 
Fatigue or tiredness 
 
2635 / 3 1 (1 - 2) 21% (19 - 54%) 
Myalgia 3339 / 3 3 (1 - 7) 31% (9 - 47%) 
 
Sore throat 7364 / 7 1 (1 - 7) 37% (6 - 47%) 
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admission (1.4% of patients) were surgical, including pain in 38%, anesthesia-related 
in 25%, social in 20%, and medical in 17% (Fortier et al. 1998). Unplanned admission 
was more common following ENT (ear nose throat) surgery (18%), urological 
procedures (5%) and longer duration of anesthesia. Postoperative bleeding, severe 
pain, PONV, drowsiness, and dizziness predicted inpatient admission. A retrospective 
study of 10 772 pediatric day cases reported an admission rate of 2.2%, with surgical 
reasons comprising 54% of admissions (Awad et al. 2004).  
 
Fleisher and coauthors (2007) identified risk factors for immediate hospitalization in a 
cohort of 392 107 patients receiving day case care predominantly in outpatient hospital 
settings. Of the patients already selected for day surgery, 0.6% needed hospital 
admission. Discharge from the unit to intermediate care facilities was not specified in 
the dataset. A risk index was developed from analyses of independent predictors of 
admission, which included age 65 years or older, operating time longer than 120 
minutes, cardiac diagnoses, peripheral vascular disease, cerebrovascular disease, 
malignancy, seropositive findings for human immunodeficiency virus, and regional or 
general anesthesia. Age over 65 years was not an individual independent risk factor for 
hospitalization, but in models controlling for the duration of the operation, type of 
anesthesia, and medical condition, the risk for admission increased with age, starting 
at 65 years.  
 
In cohort studies, obesity (BMI > 30 kg/m2) has not been reported to increase 
unplanned admission rates (Davies et al. 2001, Nielsen et al. 2005). In a study by 
Hofer and coauthors (2008), morbid obesity (BMI > 40 kg/m2) was not a significant 
independent risk factor for unplanned admissions when compared with normal-weight 
(BMI < 25 kg/m2) control patients matched for age, sex, surgical procedure, type of 
anesthesia, and date of surgery. The study reported relatively high inpatient admission 
rates of 26% in obese patients and 22.1% in controls, but the types of surgical 
procedures preceding admission were not defined.  
 
 
2.4.4. Return hospital visits and readmission 
Rate of hospital visits and admission to the hospital after discharge from the day 
surgery unit are important outcome measures, especially when more complicated 
procedures and patients with comorbidities are introduced to the practice (Engbaek et 
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al. 2006). Readmission rates reported in the literature range from 0.15% to 1.5% 
(Mezei and Chung 1999, Coley et al. 2002, Fleisher et al. 2004, Minatti et al. 2006, 
Engbaek et al. 2006) (Table 3). Bleeding is the most common reason for postdischarge 
hospital contacts, comprising about 40-50% of all contacts (Twersky et al. 1997, 
Engbaek et al. 2006), followed by infections, reported in 0.3-0.4% of the day surgery 
population (Engbaek et al. 2006). Depending on local healthcare arrangements, 
patients may return to different hospitals than the primary caregiver, which should be 
taken into account in the interpretation of postdischarge data.  
 
 
 
 
Table 3. Postdischarge hospital return visits and inpatient admissions within 30-60 
days following day surgery. Visits and admissions due to day surgery-related 
complications are shown.  
 
 
DS = day surgery, N/A = not applicable. 
 
Study 
 
 
Study population / 
Surveillance time / 
Dataset 
 
Patients (n)    
  Study   
   period 
 
Patient age  
 (years) 
 
 
Hospital    
 visit  
 n (%) 
 
Inpatient   
 admission  
 n (%) 
 
Mezei and   
 Chung   
  1999 
 
Ambulatory surgical center,    
 Canada, 9 specialties /  
30 days postoperatively / 
Hospital outpatient database,   
 Database of the Ministry of   
 Health 
 
17 638  
  3 years 
 
Mean (range): 
 47 (11-98)  
 
 
26 (0.15) 
 
4  (0.02) 
 
Coley et al.  
  2002 
University hospital,  
 USA, 7 specialties / 
30 days postoperatively / 
Hospital medical records   
 database 
 
20 817  
  1 year 
 
 
Mean: 53  
 3%  < 19  
 61% = 19-60 
 36%  > 60 
 
306 (1.5) 
 
59 (0.3) 
 
Minatti et al.    
  2006 
Hospital-based DS unit,  
 Argentina, 9 specialties / 
30 days postoperatively / 
Hospital database 
 
6209  
  38 months 
Median (range): 
 64 (0 –over 90)  
 
 
N/A 63 (1) 
 
Engbaek et al.   
  2006 
Two DS centers,  
 Denmark, 8 specialties,    
 abortions excluded / 
60 days postoperatively / 
National Patient Registry,  
 11 pre-selected diagnose   
  groups  for postoperative   
  complications 
 
13 907  
  5 years 
Median (range): 
 43 (6-93)  
 
 
112 (0.8) 
 
73 (0.5) 
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2.4.5. Patient satisfaction 
Patient satisfaction reported in day surgery studies is generally high (Rudkin et al. 
1996, Lemos et al. 2009). Predisposing factors to global dissatisfaction with day case 
care are related to demographic characteristics, pre- and postoperative information, 
waiting time, admission time, courtesy of personnel, privacy in the unit, and minor 
postoperative symptoms such as pain and PONV (Tong et al. 1997, Lemos and 
Regalado 2006). Patient satisfaction is a complex entity composed of the technical and 
interpersonal dimensions of medical care and cannot be adequately assessed by a 
simple overall satisfaction rating. Of several elements of satisfaction of care, patients 
are shown to place most value on those related to information, effective 
communication, and interpersonal skills of personnel (Fung and Cohen 2001, 
Chanthong et al. 2009). Although a standardized interview may be more suitable for 
assessment of patient satisfaction than a questionnaire (Bauer et al. 2001), patients 
may also be unwilling to criticize their caregivers when asked to evaluate their 
experience of care (Fung and Cohen 1998). A recent systematic review of the relevant 
literature did not find any validated questionnaires for measuring patient satisfaction 
with day case anesthesia care (Chanthong et al. 2009). 
 
 
 
2.4.6. Assessment of quality of life 
Functional recovery 
Symptom distress and decreased functional status are reported to persist for one week 
postoperatively in patients undergoing inguinal hernia repair and laparoscopy (Swan et 
al. 1998). Several aspects of recovery may affect postoperative quality of life (Wu and 
Richman 2004). Herrera and coauthors (2007) conducted a systematic review of 
patient-based measurements of postoperative outcomes within one week following day 
surgery and assessed the instruments for appropriateness, reliability, validity, 
responsiveness, precision, interpretability, acceptability, and feasibility. Of seven 
instruments studied, only the 40-item Quality of Recovery Score (Qor-40) (Myles et al. 
2000), which is not specifically designed for day surgery, fulfilled all criteria. Recently, 
Wong and coauthors (2009) developed a psychometrically constructed functional 
recovery index (FRI) instrument for assessment of functional recovery in day case 
patients. The instrument consists of 14 items that are grouped under three factors and 
rated using the numeric rating scale (NRS). The sum of the items yields the index. The 
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instrument was found have good validity and reliability and was well accepted by 
patients.  
 
Health-related quality of life 
Health-related quality of life (HRQoL) describes an individual’s perception of the impact 
that health has on his or her functional ability and physical, mental, and social well-
being (Hays and Morales 2001). Assessment of HRQoL is recommended for 
institutional evaluation and benchmarking of surgical outcome (Avery et al. 2008). The 
RAND 36-Item Health Survey (RAND-36) and The Medical Outcomes Study Short 
Form-36 Health Survey (SF-36) are today probably the most widely used and almost 
identical HRQoL survey instruments. They are generic profile measures, designed to 
be applicable to anyone and to describe quality of life by creating a multidimensional 
profile of eight different health concepts, including physical functioning, role limitations 
caused by physical health problems, pain, general health, emotional well-being, role 
limitations due to emotional problems, social functioning, and vitality (Hays and 
Morales 2001).  
 
Six months following inguinal hernia repair, significant improvements have been 
reported in all SF-36 dimensions of HRQoL (Fei et al. 2006, Bitzer et al. 2008). The 
preoperative scores for inguinal hernia were found to be comparatively low, indicating a 
negative effect of the condition on HRQoL (Fei et al. 2006). In patients with chronic 
pain following inguinal hernia repair, significant differences have been reported in the 
dimensions of social functioning, mental health, and pain, compared to patients without 
chronic pain (Poobalan et al. 2001). The RAND-36 instrument may be more sensitive 
in detecting smaller changes in HRQoL than preference-based measures with one 
index value (Hays and Morales 2001, Kaarlola et al. 2004).  
 
 
 
 
 
 
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2.5. Multimodal analgesia 
Multimodal or balanced pain treatment has generally been recommended as the 
standard for providing pain relief following surgery (White et al. 2007). Multimodal 
analgesia was first described by Kehlet and Dahl (1993) as a strategy to achieve 
sufficient pain relief by combining centrally and peripherally acting analgesics in order 
to benefit from their additive or synergistic effects, resulting in lower doses, different 
side-effect profiles, and less opioid-related side-effects. NSAIDs (nonsteroidal anti-
inflammatory drug) are the most common first-line medication in day surgery, and they 
are recommended for routine use in combination with other pain medication unless 
their use is contraindicated (Gupta 2007). However, NSAIDs are reported to be 
unsuitable in up to 25% of patients (Remy et al. 2005).  Paracetamol is a mild 
analgesic, with few side-effects, and can be relatively safely used in most patients 
(Barden et al. 2004).  
 
In addition to providing site-specific anesthesia, regional anesthesia techniques 
improve pain relief and decrease the need for postoperative opioids. Single-shot local 
anesthesia is effective for a relatively short time postoperatively, and prolonged pain 
relief at home may be achieved by regional (Cheng et al. 2008) or local anesthesia 
techniques (Liu et al. 2006) using catheters and portable pumps. In a retrospective 
study of 620 day surgery patients with interscalene, sciatic, or femoral catheters for 
postoperative pain relief at home, complications and the need for medical interventions 
were rare, and patient satisfaction was high (Swenson et al. 2006). Safe and 
successful management of pain at home using perineural catheters requires careful 
patient selection, good patient education, and a well-organized follow-up. A systematic 
review of wound catheters delivering local anesthetic postoperatively following various 
surgical procedures demonstrated improved pain relief, reduced opioid consumption 
and side-effects, and a low rate of complications. The simplicity of the technique makes 
it suitable for home use (Liu et al. 2006). 
 
Postoperative opioid-sparing effects may be achieved by non-opioid adjuvants such as 
gabapentinoids (Tiippana et al. 2007), glucocorticoids (Worni et al. 2008), and 
intravenous lidocaine (McKay et al. 2009). A systematic review of 64 randomized 
studies recommended multimodal pain treatment following laparoscopic 
cholecystectomy to consist of a preoperative single dose of dexamethasone, incisional 
installation of local anesthetics, and NSAIDs administered regularly during the first 3-4 
 27 
postoperative days (POD). Opioids were recommended only if other techniques were 
insufficient (Bisgaard 2006). 
 
Few studies report the use and adverse effects of strong opioids as a part of treatment 
of moderate or severe pain at home during the first postoperative days following day 
surgery. Patient-controlled regional (brachial plexus) analgesia significantly decreased 
pain, oxycodone requirements, and opioid-related nausea, sedation, and pruritus in a 
randomized study of day case patients undergoing moderately painful shoulder surgery 
(Ilfeld et al. 2003).  A study comparing pain relief at home following general or single-
shot regional anesthesia reported PONV as the only side-effect following rescue 
analgesia with codeine or oxycodone (McCartney et al. 2004). Following inguinal 
hernia repair, patients who received NSAIDs and a local anesthetic field block reported 
less opioid (oxycodone combined with paracetamol) consumption, less opioid-related 
drowsiness, and lower symptom distress scores during the first 24 hours (Pavlin et. al 
2005). Preoperatively administered controlled-release oxycodone did not improve pain 
relief following day case gynecological surgery (Jokela et al. 2007). 
 
 
2.5.1. Glucocorticoids 
Single-dose glucocorticoid administration is shown to decrease patient-reported pain 
scores and the need for postoperative pain medication in studies following 
laparoscopic surgery (Bisgaard 2006, Jokela et al. 2009), tonsillectomy (Afman et al. 
2006), breast surgery (Hval et al. 2007), and dental surgery (Kim et al. 2009). 
Preoperatively administered intramuscular betamethasone improved pain relief during 
the first 24 hours postoperatively in orthopedic day surgery patients, but later no 
differences were seen when compared with the placebo group (Aasboe et al. 1998). 
Methylprednisolone intravenously is reported to have sustained analgesic effects when 
administered one day after orthopedic inpatient surgery (Romundstad et al. 2004). 
Dexamethasone is shown to decrease postoperative fatigue and enhance recovery 
(Bisgaard et al. 2003). Glucocorticoids are reported to shorten hospital stay and time to 
return to work following orthopedic inpatient surgery (Lundin et al. 2003). However, 
other studies also suggest that glucocorticoids have no significant effect on pain relief 
(Mathiesen et al. 2009) or overall improvement of outcome (Thagaard et al. 2007).  
 
The antiemetic effect of dexamethasone is well documented (Apfel et al. 2004). The 
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analgesic effect of glucocorticoids is mainly speculated to be due to the anti-
inflammatory effect. This may explain the better pain relief reported following 
procedures associated with postoperative swelling (Holte and Kehlet 2002, Rhen and 
Cidlowski 2005, Mathiesen et al. 2009). Glucocorticoid administration is recommended 
1-2 hours preoperatively to gain maximal effect (Bisgaard et al. 2003). However, 
variability exists between studies in the onset time of glucocorticoids (Jokela et al. 
2009). Apart from dental studies, dexamethasone has generally been administered 
intravenously using a single preoperative dose of 8–10 mg (Bisgaard et al 2003, Lin et 
al. 2006, Tiippana et al. 2008). The bioavailability of dexamethasone is approximately 
80% (Duggan et al. 1975, Martindale 1989). Intravenous dexamethasone doses of 10 
mg and 15 mg before induction of anesthesia were shown to be equally effective in 
decreasing the amount of opioid rescue medication needed during the first two hours 
following laparoscopic hysterectomy. However, following a dexamethasone dose of 15 
mg, oxycodone consumption decreased significantly during the first 24 hours 
compared with the 10 mg dose (Jokela et al. 2009). Even higher doses of 
glucocorticoids are documented to have a prolonged analgesic effect (Romundstad et 
al. 2004). Short- term use of high-dose perioperative glucocorticoids is considered 
safe, and there is no evidence of increased risk for postoperative wound infections or 
other complications (Henzi et al. 2000, Sauerland et al. 2000). In several studies, 
glucocorticoids have been shown to improve pain relief when added to NSAIDs 
(Bisgaard et al. 2003, Hval et al. 2007, Kardash et al. 2008).
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3. Aims of the study 
 
The aims of this study were to investigate performance, quality, and outcome of day 
surgery in Finland. Specific objectives were as follows: 
 
 
 
I. To perform a cross-sectional overview of functional policies, patient, procedure, 
and facility characteristics in Finnish day surgery practice (Study I), and to 
assess quality of day case care (Studies I-IV).  
 
II. To assess postoperative recovery at home during the first week following day 
surgery by defining the incidence, intensity, and risk factors of several 
postdischarge symptoms (Study II), and during the first postoperative days 
when oral oxycodone is used for pain medication following surgery for hallux 
valgus (Study III).  
 
III. To define the role of perioperatively administered oral dexamethasone as a part 
of multimodal analgesia for a painful orthopedic day surgery procedure, 
osteotomy for correction of hallux valgus (Study III). 
 
IV. To investigate the feasibility of day surgery in patients aged 65 years or older 
by comparing short-term outcome following open repair of inguinal hernia as a 
day case or inpatient procedure (Study IV).  
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4. Patients and methods 
 
 
4.1.Patients 
Study I included 7915 patients receiving care at 14 day surgery or short-stay units 
during a two-month time period from February to April 2007. Of these patients, 6659 
were scheduled as day cases. The units were situated at South Karelia Central 
Hospital, Hatanpää City Hospital, Helsinki University Hospital; Jorvi Hospital, Central 
Ostrobothnia Central Hospital, Central Finland Central Hospital, Kuopio University 
Hospital, Lapland Central Hospital, Mikkeli Central Hospital, Oulu University Hospital, 
North Karelia Central Hospital, Päijät-Häme Central Hospital, Tampere University 
Hospital, Satakunta Central Hospital, and Vaasa Central Hospital. Of 17 units invited to 
participate, 3 declined. 
 
Study II included 2732 day case patients at South Karelia Central Hospital and Jorvi 
Hospital. Consecutive patients (n=3910) were recruited to the study during August 
2000 and April 2001.  
 
Studies III and IV were carried out at the day surgery unit of Jorvi Hospital. Study III 
included 60 healthy patients, aged < 65 years, referred for surgical correction of hallux 
valgus between March 2005 and June 2007. Study IV included 89 medically stable 
patients, aged ! 65 years, who underwent elective open repair of inguinal hernia 
between February 2006 and February 2008, and a reference group including 45 day 
case patients, aged < 65 years, undergoing the same surgical procedure. 
 
 
4.2. Ethical aspects 
The Ethics Committees at all participating hospitals approved the study protocols. Oral 
consent following oral and written information was required of all patients participating 
in Study II, and of patients participating in the postoperative interview in Study I. All 
patients in Studies III and IV gave their written informed consent before randomization. 
Study III was approved by the National Agency Of Medicines.  
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4.3. Definitions of type of care 
Day surgery was defined as surgery requiring intravenous sedation, general, regional, 
or local anesthesia, with a preoperative plan to discharge the patient on the day of 
surgery (Lahtinen et al. 1998, Toftgaard and Parmentier 2006). Patients were regarded 
as inpatients when overnight stay following surgery was planned preoperatively. 
Patients having procedures that were not surgical or did not require anesthesia 
services or postoperative care were grouped as receiving other procedures (Study I). 
 
 
4.4. Study designs  
Studies I and II are prospective cross-sectional cohort studies, with no changes in 
standard care. Study III is a randomized, double-blinded, and placebo-controlled trial. 
Study IV is a randomized clinical trial with a reference group (Table 4). In Studies III 
and IV, randomization was performed in blocks of 20 (Study III) or 4 (Study IV) patients 
by a person not otherwise involved in the study. In Study III, the study medication was 
repacked in the hospital pharmacy by a person not otherwise involved in the study. In 
Study IV, the allocation sequence was generated separately for younger (65-74 years) 
and older (! 75 years) patients to prevent an uneven age distribution between the two 
study groups. Flowcharts of the studies are shown in Figure 2. 
 
In Study I, all patients receiving care at the participating units during the study period 
were included (n = 7915). Demographic, surgical, and anesthesia data were registered 
and analyzed. In day cases, clinical indicators (IAAS 2003) were assessed up to four 
weeks postoperatively, and patient satisfaction was inquired about during a two-week 
period. In addition, cancellations from the confirmed operating list were registered and 
analyzed. A research nurse at each unit entered all data into a database provided by 
Intensium Ltd., Finland, a healthcare information technology service provider that 
specializes in benchmarking. Head anesthesiologists were interviewed on the 
functional policies of their units. 
 
In Study II, the incidence and intensity of postdischarge symptoms during the first 
postoperative week (PODs 0-7) were inquired about daily from consecutive consenting 
patients (n = 3910) scheduled for day surgery at two units caring for similar patient 
populations. In addition, patients were questioned about unplanned healthcare visits 
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related to the surgical procedure, hospital readmissions, and satisfaction with care. 
Patient satisfaction was not inquired about at South Karelia Central Hospital because 
the item was unintentionally omitted from the questionnaire. The mail-in questionnaire 
was returned by 70% of patients. At the units, demographic, anesthesia, and surgical 
data, including unplanned admission to the hospital, were documented. 
 
In Study III, 60 patients scheduled to undergo unilateral surgical correction of hallux 
valgus were randomized to receive twice perioperatively either dexamethasone or 
placebo orally. Patients were not recruited if any of the following were present: BMI > 
30 kg/m2, weight < 50 kg, use of NSAIDs within 48 hours preoperatively, previous 
adverse effects from medication used in the study, contraindication to spinal 
anesthesia, use of antidepressants, abuse of alcohol or drugs, liver disease, kidney 
disease, diabetes, gastric or duodenal ulcer, chronic pain, pregnancy or breast-feeding, 
and inability to understand Finnish. Surgical correction of hallux valgus was chosen as 
the study procedure because it is commonly performed as a day case and may be 
followed by protracted acute pain (Desjardins et al. 2004). Postoperative pain 
medication included paracetamol on a regular basis and oxycodone for rescue 
medication. The study ended on the evening of POD 3.  The primary endpoint was the 
cumulative consumption of oxycodone during the study period. Secondary endpoints 
were daily oxycodone consumption and maximal daily pain scores preceding intake of 
rescue medication. Adverse effects were documented. Outcomes were documented in 
the PACU, at home on PODs 0-3, and at the check-up visit 2 weeks postoperatively. 
 
In Study IV, altogether 151 patients, aged 65 years or older, who were referred for 
elective open repair of inguinal hernia were evaluated preoperatively and recruited to 
the study if they were medically stable (ASA status < 4), capable of using the numeric 
rating scale for evaluation of satisfaction, and postoperative care was available at 
home. Forty-five patients were randomized to receive treatment as day cases and 44 
as inpatients. The reference group consisted of 45 patients scheduled for day surgery. 
Outcome measures in the two-week postoperative period were complications, 
unplanned admissions and visits to the hospital, unplanned visits to primary healthcare, 
and patients’ acceptance of the type of care provided. Data were documented on 
PODs 1 and 14 via telephone interviews. Overall impact of inguinal hernia repair was 
evaluated by comparing pre- and postoperatively assessed patient-reported degrees of 
impairment in the groin area, and health-related quality of life (HRQoL).  
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Table 4. Study designs.  !
 !
Study I!  Study II  Study III  Study IV 
 
Participants 
 
Consecutive pts  
 receiving care at   
 participating study   
 units 
 
Consecutive pts   
 scheduled for DS 
 
Consecutive DS pts  
 scheduled for surgical    
 correction of hallux  
 valgus  
   Age: 18-65 years 
   ASA status: 1-2 
  
 
Consecutive pts   
 referred for elective  
 open inguinal hernia  
 repair 
   Age ! 65 years 
   ASA status: 1-3 
Reference group:  
  DS pts    
   Age < 65 years 
 
Setting DS and short-stay units  
 14 hospitals 
 
DSU 
 2 hospitals 
DSU  
 1 hospital 
DSU 
 1 hospital 
Study design Prospective,  
 cross-sectional  
 cohort study 
 
Prospective,  
 cross-sectional  
 cohort study 
 
Randomized,  
 double-blind,  
 placebo-controlled 
 
Randomized + 
 reference group 
 
Study size 7915  2732  
 
60 89 + 45 (reference) 
 
Intervention No changes in  
 standard care 
No changes in  
 standard care 
Dexamethasone /  
 Placebo  
 
Rescue medication:  
 oxycodone       
 
 
Day case care /  
 Inpatient care 
 
Collection of   
 data 
Data at DSU (all pts) 
 
Clinical indicators on  
 PODs 0 – 28 (DS pts),  
 hospital files 
 
 
Satisfaction survey 1   
 week postop. (DS pts),  
 telephone interview 
 
Data at DSU 
 
Postdischarge    
 symptoms during 
 PODs 0-7, mail-in  
 questionnaire 
 
 
Data at DSU 
 
Follow-up questionnaire 
 during PODs 0-3 
 
 
 
Interview, check-up,   
 return of questionnaire  
 2 weeks postop  
 
Data at DSU 
 
Telephone interview on   
 PODs 1 and 14 
 
 
 
HRQoL- questionnaire  
 preop, and 3 months  
 postop, mail-in   
 questionnaire 
 
 
DS = day surgery, DSU = day surgery unit, HRQoL = health-related quality of life, POD = 
postoperative day, preop = preoperatively, postop = postoperatively, pts = patients. 
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4.5. Interventions and treatment  
In Study III, dexamethasone 9 mg (Dexametason® 1.5 mg, Orion Corporation, Espoo, 
Finland) or placebo was given orally 60-90 min preoperatively and 24 h afterwards. 
The 9-mg dose of dexamethasone was based on former studies (Bisgaard et al. 2003, 
Lin et al. 2006) and the availability of 1.5-mg dexamethasone tablets. Spinal 
anesthesia was induced with hyperbaric bupivacaine (mean dose 7.5 mg). Surgeons 
experienced in day surgery performed the Chevron osteotomy for correction of hallux 
valgus. For postoperative pain, paracetamol 1 g was given three times daily. 
Oxycodone 10 mg (OxyNorm® 5 mg, Bard Pharmaceuticals Ltd., Cambridge, UK) was 
administered orally in the PACU, when NRS ! 3, and repeated after one hour when 
needed. Oxycodone 5-15 mg was instructed to be used at home as rescue medication 
when NRS ! 3, with maximally 4 daily doses (60 mg), minimally 4 h apart. PONV was 
treated with 5-HT3-antagonists (5-hydroxytryptamine-3 receptor antagonists) when 
needed. 
 
In Study IV, all patients received the same standardized surgical and anesthesia care. 
For open repair of inguinal hernia, the Lichtenstein or double-mesh technique 
(Lichtenstein et al.1989) and Prolene Hernia System (PHS, Gilbert et al. 1999) were 
used. For anesthesia, local infiltration with lidocaine (10 mg/ml) and bupivacaine (5 
mg/ml) and light intravenous sedation were primarily used, according to the protocol at 
the study unit. Bupivacaine (5 mg/ml) 10 ml was infiltrated into the wound area also in 
conjunction with spinal or general anesthesia. For postoperative pain relief, NSAIDs 
and paracetamol alone or combined with codeine were prescribed, when not 
contraindicated.  
 
 
4.6. Care periods and care providers – national study 
For the prospective analysis of care periods, the following demographic and clinical 
variables were registered for all patients receiving care at the study units: ASA status, 
age, sex, diagnosis (ICD-10 diagnosis code), surgical procedure [according to the 
Nordic Medico-Statistical Committee (NOMESCO) Classification of Surgical 
Procedures (NCSP)], surgical specialty, mode of care (day surgery vs. inpatient vs. 
other procedures), type of anesthesia, and time stamps (patient enters operating room, 
start of surgery, end of surgery, patient enters 1- and 2-phase recovery, discharge 
 36 
criteria are filled, discharge time from unit). Information documented in the interview of 
anesthesiologists included type of unit (independent hospital unit or integrated hospital 
unit, dedicated day surgery or short-stay unit), number of operating rooms, number of 
operations, and proportion of day surgery procedures at individual hospitals in 2006, 
day surgery patient selection criteria, and preoperative assessment policy.  
 
 
4.7. Postoperative symptoms and medication 
In Study II, patients were asked to rate daily the intensity of postdischarge symptoms 
using a 4-point scale (nonexistent = 0, mild = 1, moderate = 2, severe = 3). Symptoms 
defined in the structured questionnaire consisted of postincisional pain despite 
medication, bleeding, drowsiness, dizziness, nausea, vomiting, headache, backache, 
sore throat, hoarseness, temperature over 37°C, and difficulty in voiding. In addition, 
patients were asked to report whether they experienced other symptoms not defined in 
the questionnaire (Appendix 2).  
 
In Study III, the PACU nurse registered hourly the incidence and intensity of pain and 
other symptoms on a structured, standardized sheet. Patients were instructed orally 
and in writing to evaluate the intensity of pain and other selected symptoms using the 
NRS, with 0 indicating no symptoms and 10 the most severe intensity imaginable to the 
patient (Dworkin et al. 2008). At discharge, the intensity of pain was evaluated at rest 
and after walking 7 m. Patients were given standardized follow-up sheets to take home 
for daily registration of all consumed medication and the corresponding doses 
(Appendix 3). The intensity of pain (NRS) was registered each morning and before 
every dose of oxycodone, both at rest and after movement. In addition, the quality of 
sleep (4-point scale), incidence and intensity of nausea (NRS), vomiting (yes/no), and 
other nonspecified symptoms were registered (NRS). To ensure validity of self-
reporting, patients were asked to tick a box on the follow-up sheet regarding whether or 
not they had filled in the information on the designated date. Unused oxycodone 
capsules were returned and counted at the check-up visit. 
 
In Study IV, the incidence of pain and other symptoms and the use of pain medication 
were reported on PODs 1 and 14 (Appendix 4). Intensity of symptoms was rated using 
the NRS. Overall condition and functional capacity compared with the preoperative 
state was rated on a 3-point scale (good / moderate / poor). Health-related quality of 
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life was assessed preoperatively and three months postoperatively using the validated 
Finnish version of the RAND-36 questionnaire (Aalto et al. 1999). Patients´ perception 
of impairment caused by the groin area was evaluated (NRS) at the preoperative visit 
and using a separate item added to the postoperative RAND-36-questionnaire. The 
postoperative RAND-36 questionnaire was returned by mail. 
 
 
4.8. Clinical indicators  
Unplanned overnight stay was documented in all patients scheduled for day surgery. 
Unplanned return to the hospital, and readmission within 24 h (Study I), 1–28 days 
(Study I), 0-7 days (Study II), or 0-14 days (Studies III and IV) postoperatively were 
registered and the reasons for these deviations in care were defined. Postoperative 
contacts with primary healthcare were inquired about in Study I (telephone interview), 
Study II, and Study IV. Cancellations of booked procedures from the confirmed 
operating list, either preceding or following the patient’s arrival to the day surgery unit, 
were registered and the reasons were analyzed (Study I).  
 
 
4.9. Patient satisfaction  
In Study I, day case patients participating in the satisfaction survey were asked to 
grade their satisfaction related to the treatment of pain, PONV, information provided by 
the unit pre- and postoperatively, waiting time for the operation, courtesy and 
friendliness of the staff, timing of discharge, and convalescence. The NRS was used 
for grading when applicable. In Study II, patients at Jorvi Hospital were asked whether 
they were satisfied with the care provided and to specify reasons for dissatisfaction. In 
Study III, satisfaction with pain management was recorded daily using the NRS. At the 
postoperative visit, patients were asked whether they would choose the same 
medication again and to specify reasons if not (Study III). In Study IV, patients` 
acceptance of day case or inpatient care and satisfaction with treatment in the 
operating room were evaluated using the NRS on PODs 1 and 14.  
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4.10. Statistical methods 
Results are given as median (range) and as mean (SD) where appropriate. For 
nonparametric comparisons, the Chi-square test, Fisher´s test, and Mann–Whitney U-
test were used when applicable (Studies III and IV). In Study III, comparison of 
oxycodone consumption between the study groups on PODs 0–3 was performed using 
the Mann–Whitney U-test with Bonferroni’s correction for multiple comparisons. Pain 
scores at home were compared using the t-test for independent samples. In Study IV, 
intergroup comparisons were performed using the Wilcoxon test for related samples. 
P–values < 0.05 were considered statistically significant. Statistics were analyzed using 
SPSS (Studies I, III, IV) and Statview software (Study II). 
 
Power analyses 
In Study II, power analysis was not performed. The size of the study population was 
considered sufficient for multinomial logistic regression analysis when it was more than 
15 times the number of the measured variables. In Study III, based on clinical 
experience and previous studies (Marret et al. 2005), a decrease of 30% in opioid 
consumption following administration of dexamethasone compared with placebo was 
used as the smallest clinically significant treatment effect. The total oxycodone dose in 
the placebo group was estimated to be 85 mg during PODs 0–3 (SD = 30 mg). This 
was based on two earlier studies (Reuben et al. 1999, Reuben et al. 2002), the former 
of which was later retracted. To obtain power of 0.8 to detect a significant difference   
(P < 0.05, two-sided), at least 24 patients were required for each study group. In Study 
IV, a higher degree of satisfaction was expected in the day surgery group, with a 
difference of 1 on the NRS when compared with the inpatient group. It was assumed 
that patient satisfaction has SD = 1.5. Using one-way analysis of variance, to obtain 
power of 0.8 to detect a significant difference (P < 0.05, two-sided), at least 37 patients 
were required for each study group.   
 
Multinomial logistic regression 
In Study II, multinomial logistic regression analyses were used to determine predictive 
factors of postdischarge symptoms. The analyses were performed separately for adults 
and children due to differences in patient characteristics and the types of surgical 
procedures. In adults, the following variables were documented and grouped for 
modeling: age (15–39 years, 40–64 years, and ! 65 years), body mass index         
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(BMI; < 20 kg/m2, 20–24 kg/m2, 25–29 kg/m2, and ! 30 kg/m2), ASA status (1–3), sex 
(male or female), smoking status (nonsmoker or smoker), type of anesthesia (general, 
local, spinal, intravenous regional anesthesia (IVRA), or general with local), type of 
surgery (all surgical specialties), and duration of surgery (< 30 min, 30–59 min, or ! 60 
min). In children, the respective variables included age, ASA status, sex, type of 
anesthesia, type of surgery, and duration of surgery. Logistic regression analysis was 
performed for each investigated postdischarge symptom in both subpopulations using 
the NCSS Multinomial Logistic Regression module (NCSS 2001, Kaysville, UT) and the 
II-degree model. Statistically significant variables were used to create the final models 
(Wald statistic P-value < 0.05 considered significant). The effect of clinical variables on 
the occurrence of investigated symptoms was reported by odds ratios and its 95% 
confidence interval. 
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5. Results 
 
 
5.1. Characteristics of day surgery units  
At all 14 units that participated in Study I, procedures were performed from several 
surgical specialties. Twelve units functioned separately from inpatient sections. One 
unit performed all operations, and another performed approximately 20% of the 
operations in the inpatient operating rooms (Table 5). 
 
 
Table 5. Characteristics of study units (n = 14) as reported by head anesthesiologists  
 (Study I).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
BMI = body mass index 
Total number of procedures in 2006 
 
1600 - 5500 
Surgical specialties (n) 5 - 13 
 
Adult / Pediatric patients 14 units / 12 units 
 
Operating rooms (n) 2 - 9 
 
Extended recovery 1 unit on 3 weekdays 
 
Patient selection criteria  
  Suitable as day case 
    Old age  
    ASA status 3 with stable condition 
    BMI ! 35 kg/m2, no coexisting diseases 
    ASA status 4 with stable condition,  
     depending on the procedure 
   
 
 
14 units 
14 units 
11 units 
10 units 
Criteria for preoperative laboratory testing 
  Pre-existing disease / type of surgical procedure 
  Age 
 
11 units 
3 units 
 
Routine preoperative ECG 
  Age ! 50 or 60 years 
  Males > 40 years 
  Not routinely 
 
10 units 
1 unit 
3 units 
 
Postoperative calls 
  All patients 
  > 50% of patients 
  25% of patients 
  Not used 
 
 
1 unit 
4 units 
7 units 
2 units 
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In Study I, the number of procedures performed at the units ranged from 290 to 999 
during the study period. Of all cases, 6659 procedures (84%) were planned as day 
surgery, ranging from 57% to 99% at the individual units. At seven units, the share of 
inpatient surgeries of all cases was below 5%, and at four units between 27% and 
43%. One unit did not perform any inpatient surgeries (Figure 3).  
 
Six percent of all booked procedures were cancelled from the confirmed operating list. 
Cancellations before the scheduled arrival time to the unit (47% of cancellations) were 
mainly due to acute illness or patient’s decision. The main reasons for cancellations 
after the patient had arrived at the unit were lack of surgical indication or unfit 
condition. 
 
 
 
 
 
Figure 3. The share of day surgery, inpatient surgery, and other cases at units 
participating in Study I. Number of cases during the study period is given for each unit. 
0 20 40 60 80 100 
A (n=502) 
B (n=876) 
C (n=300) 
D (n=510) 
E (n=509) 
F (n=999) 
G (n=411) 
H (n=917) 
I (n=418) 
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Table 6. Demographic, surgical and anesthesia data in Studies I - IV. For Study I, data 
are given for patients scheduled for day surgery. 
 
 
DS = day surgery, DXM = dexamethasone, ENT = ear nose throat surgery, Gyn = gynecology, 
N/A = not applicable, Ort = orthopedics. 
 
*Time from end of operation to discharge from day surgery unit (min).
 
Study I  Study II  Study III  Study IV 
 
Study group  
(n) 
 
DS patients  
(6659) 
 
 
Adults 
(2144) 
 
Children 
(588) 
 
DXM    
group 
(27) 
 
 
Placebo 
group 
(27) 
 
DS  
group 
(46) 
 
Inpatient 
group 
(43) 
 
Reference 
group 
(45) 
Age (years) 
  
Median:   
 45  
Range:  
 0-98 
 
Mean:  
 45 
Range:  
 15-86 
Mean:  
 4 
Range:  
 0.6-14 
Mean:  
 50 
Range:  
 29-64 
 
Mean:  
 50 
Range:  
 31-62 
Median:  
 73  
Range:  
 66-86 
 
Median:  
 71  
Range:  
 65-84 
Median:  
 48 
Range:  
 20-64 
Sex  
(male / female %) 
 
55 / 45 35 / 65 61 / 40 7 / 93 7 / 93 89 / 11 88 / 12 93 / 7 
ASA status (%) 
  1 
  2 
  3  
  4 
 
 
56 
36 
7   
0.3 
 
65 
29 
6  
0 
 
58 
41 
1  
0 
 
54 
46 
0   
0 
 
62 
38 
0  
0 
 
0 
65 
35   
0 
 
0 
63 
37  
0 
 
56 
44 
0  
0 
 
Main surgical 
specialties (%)  
 
 
Ort (29)  
ENT (13) 
Gyn (13) 
 
Ort (36) 
Gyn (27) 
 
ENT (79) 
 
 
Ort: 
  Surgical correction    
   of hallux valgus 
Gastroenterological surgery: 
  Open inguinal hernia repair 
Type of  
 anesthesia (%) 
  General 
  Local 
  Spinal 
 
 
 
52 
20 
19 
 
 
 
65 
11 
15 
 
 
 
99 
1 
0 
 
 
 
0 
0 
100 
 
 
 
0 
0 
100 
 
 
 
4 
96 
0 
 
 
0 
95 
5 
 
 
 
7 
89 
4 
 
Duration of  
 surgery (min) 
  
Median:  
 25  
Range:  
 1-261  
Mean:  
 28  
Range:  
 1-205 
Mean:  
 15 
Range:  
 1-104 
 
Mean: 
 21 
Range:  
 10-28 
 
Mean:   
 24 
Range:  
 14-33 
 
Median:    
 44  
Range:  
 24-87 
Median:  
 39 
Range:  
 28-105 
Median:  
 41  
Range:  
 29-116 
Time from end of    
 operation to   
 discharge criteria  
 fulfilled (min) 
  
Median:   
 175  
Range:  
 10-595  
 
N/A N/A 
 
Mean:  
 338  
Range:  
 257- 488 
 
Mean:  
 355  
Range:  
 211-514 
 
*Median:  
  146 
 Range:  
  76-330 
*Median:  
  140       
 Range:  
  80-256 
*Median:   
  150 
 Range:  
  69-346 
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Figure 4. Proportion (%) of different age groups (years) in the day surgery population 
(Study I). 
 
 
5.2. Characteristics of day case patients and procedures 
In Study I, patients' age varied from 0 to 98 years (Figure 4). The proportions of ASA 
status 3 patients in Studies I and II were 7% and 6%, respectively. In Study II, the most 
common preexisting diagnoses in the predominately healthy adult population were 
obesity (BMI ! 30 kg/m2) in 15%, hypertension in 13%, and bronchial asthma in 7%. 
Bronchial asthma was reported in 8% of children. In Study IV, the most common 
medical conditions in patients were cardiovascular (55%), i.e. hypertension, coronary 
artery disease, and/or arrhythmia. Patient characteristics in all studies are summarized 
in Table 6. 
 
Orthopedics was the most common surgical specialty in Studies I and II (Table 6).  In 
Study I, 15 procedures classified with three-letter NCSP-codes comprised 53% of all 
day surgery procedures. The five most common procedures (altogether 29% of all day-
case procedures) were operations for improved function of peripheral nerves, 
operations on meniscus of the knee, repair of inguinal hernia, excision of tonsils and 
adenoids, and operations on synovial and joint surfaces of the knee. Cataract surgery 
was performed at one unit. Of less common day case procedures, 2 units performed 
reduction mammoplasty, 2 units laparoscopic antireflux operations, and 1 unit lumbar 
discectomies. Eight units performed repair of the anterior cruciate ligament of the knee 
as day surgery. Nine units reported the share of selected day surgery procedures of all 
'(!
)(!
)*!
9 
)!+,-! < 16 
16-44 
45-64 
65-74 
75-84 
85 - 
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elective procedures at the hospital during the previous year. For example, the 
proportion of day case arthroscopic operations of the meniscus of the knee varied from 
73% to 98%, and hernia repair with prosthetic material varied from 48% to 83%. Figure 
5 shows the median duration of different phases of the day surgery process at the 
study units, from the patient entering the operating room to discharge home, for open 
repair of inguinal hernia.  
 
 
 
 
 
 
 
 
Figure 5. Durations of different phases of operative care (open repair of inguinal 
hernia) are shown as median values (minutes). Day surgery units are specified with 
capital letters (number of patients).  
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5.3. Anesthesia characteristics 
General anesthesia was the most common type of anesthesia in Studies I and II  
(Table 6). Of 20% of patients having local anesthesia in Study I, no sedation was 
reported in 45%. The majority of these cases were ophthalmic procedures (33%), 
operations for impaired function of peripheral nerves (18%), and operations of the skin 
and subcutaneous tissue (14%). In Study I, intravenous regional anesthesia was used 
in 4% of patients, brachial plexus block in 1%, and axillary nerve block in 1%. Types of 
anesthesia used for common day surgery procedures are shown in Table 7. 
 
In Study IV, general or spinal anesthesia was chosen instead of local anesthesia in 
nine patients for operations of recurrent inguinal hernia (one patient in both study 
groups and the reference group), a large hernia in an obese patient (inpatient group), 
patient’s preference for general anesthesia (day surgery group), and bilateral hernia in 
four reference group patients. There were no conversions from local to general or 
spinal anesthesia.  
 
 
 
 
 
 
Table 7. Main types of anesthesia (%) for typical day case procedures (NCSP) in adult 
patients (Study I).  
 
 
GA = general anesthesia, IVRA = intravenous regional anesthesia, LA = local anesthesia.
 
Procedure 
 
n 
 
Type of anesthesia (%) 
 
Operations on meniscus of the knee (NGD)  
 
 
397 
 
Spinal 69, GA 27 
Open repair of inguinal hernia using prosthetic material (JAB30) 
 
258 Spinal 34, LA 33, GA 31 
Resection of veins (PHD) 172 Spinal 72, GA 27 
 
Carpal tunnel release (ACC51) 
 
171 LA 77, IVRA 14, GA 9 
Excision, reconstruction, and fusion of joints of the shoulder (NBG) 
 
149 GA 76,  Brachial plexus  
  block 23 
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5.4. Unplanned admission following day surgery procedures 
In Study I, unplanned overnight admission was reported in 5.9% (2–10%) of patients, 
with pain and social reasons being the most common causes (Table 8). Overnight 
admission seemed less common in units treating mainly day cases. The highest 
proportion of admissions per specialty was after gastroenterological surgery (10.7%), 
followed by gynecology (7.3%), plastic surgery (7.1%), and pediatric surgery (6.8%). 
Pain was the most common reason for overnight admission following 
gastroenterological and gynecological procedures. Plastic surgery patients were most 
often admitted due to surgical reasons and pediatric patients due to fatigue. Overnight 
admission was highest following laparoscopic cholecystectomy (21%), and shoulder 
surgery (20%) - apart from acromioplasty. Of ASA status 3 patients, 8.6% were 
admitted, compared with 4.7% of ASA status 1 and 7.3% of ASA status 2 patients. Of 
patients aged under 65 years, 5.7% were admitted, and of those 65 years or older 
7.8% were admitted.  
 
In Study II, 4.9% (106) of adults and 0.5% (3) of children required admission to the 
hospital wards from the day surgery unit, with pain or PONV being the main reason 
(Table 8). Unplanned hospital admissions were most frequent after gastroenterological 
surgery (13%). Admission rates were 9% after vascular, 5% after gynecological, 4% 
after orthopedic, and 4% after urological procedures. In Study III, one patient in the 
placebo group was admitted overnight due to pain. Two patients, one from each study 
group, discontinued participation in the study due to pain and PONV. Both were 
admitted overnight to the hospital. Of day case patients undergoing inguinal hernia 
repair in Study IV, none were admitted to hospital from the day surgery unit. 
 
 
5.5. Incidence and intensity of first-week postdischarge symptoms 
In Study II, pain in adults and drowsiness in children were the most commonly reported 
symptoms (Figure 6a, 6b). Of adults, 21% reported moderate or severe postoperative 
pain on POD 0 despite pain medication (Figure 7). Ten percent of patients reported no 
symptoms (9% of adults and 13% of children). Miscellaneous symptoms, other than 
those defined in the questionnaire, were reported by 12% of adults and by 6% of 
children. At least one symptom was reported on consecutive days by 49% of adults 
until POD 3 and by 24% until POD 7. One or more symptoms were reported by 22% of 
children on POD 3 and by 8% on POD 7. 
 
!! 48!
 
Figure 6a    
 
 
Figure 6b 
 
Figures 6a and 6b. Incidence of postdischarge symptoms in adults (6a) and children 
(6b) on consecutive postoperative days (PODs).  Symptoms with overall incidence > 
20% are shown. PONV = postoperative nausea and vomiting.
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Figure 7. Incidence (%) of moderate / severe postdischarge symptoms in adult day 
case patients on PODs 0-3.  
 
 
 
 
 
 
 
 
 
 
5.6. Risk factors of postdischarge symptoms 
In adults, none of the selected postdischarge symptoms were related to BMI, ASA 
status, or smoking habit. Female sex, age younger than 40 years, general anesthesia, 
and longer duration of surgery increased the risk of several symptoms (Table 9). Risk 
of postoperative pain was associated with the type of surgical specialty. Risk of 
postoperative bleeding increased following gynecological, urological, and vascular 
surgery. Urological and gastroenterological procedures increased the risk of voiding 
difficulties.  Spinal anesthesia increased the risk for backache only.  
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Table 9. Predictive factors of selected postdischarge symptoms in adult patients  
(Study II). Comparison group for each group of variables is shown in parentheses.  
 
 
 
CI = confidence interval, GE = gastroenterological surgery, IVRA = intravenous regional 
anesthesia, OR = odds ratio. 
 
 
 
 
 
 
 
 
                                                                       
Wald P 
 
OR 
 
95% CI 
 
Age  (< 40 years)                         ! 65 years 
 
0.00 
 
0.43 
 
0.31-0.60 
Type of surgery (orthopedics):    vascular  0.002 0.53 0.36-0.79 
                                                    other general  0.016 0.63 0.43-0.92 
                                                    gynecology 0.00003 0.57 0.43-0.74 
                                                    GE 0.001 1.77 1.27-2.46 
Duration of surgery (< 30 min):   30 - 59 min  0.001 1.47 1.18-1.83 
 
Postoperative pain 
Sex (male):                                  female  
 
0.001 1.49 1.18-1.87 
Type of anesthesia (general):     local  0.00009 0.44 0.29-0.66 
                                                    IVRA 0.004 0.44 0.25-0.77 
                                                    spinal  0.002 0.56 0.39-0.80 
Age (< 40 years):                        40 - 64 years 0.008 0.73 0.58-0.92 
                                                    ! 65 years 0.001 0.45 0.28-0.73 
Duration of surgery(<30 min):     30 - 59 min  0.001 1.56 1.21-2.00 
                                                    ! 60 min 0.009 1.64 1.13-2.39 
Nausea 
Sex (male):                                 female  
 
0.00 2.74 2.08-3.60 
Type of anesthesia (general):     local  0.002 0.23 0.09-0.57 
                                                    spinal  0.002 0.26 0.11-0.60 
Vomiting 
Sex (male):                                 female  
 
0.001 2.79 1.66-4.71 
Type of anesthesia(general):      local  0.018 0.62 0.42-0.92 
                                                    IVRA 0.00002 0.37 0.23-0.58 
Age (< 40 years):                        40 - 64 years  0.003 0.74 0.60-0.90 
                                                    ! 65 years 0.00 0.41 0.29-0.59 
Drowsiness 
Sex (male):                                 female  
 
0.00 2.13 1.68-2.72 
Type of anesthesia (general):     local  0.0002 0.4 0.25-0.64 
                                                    spinal  0.041 0.69 0.49-0.99 
Age (< 40 years):                         ! 65 years  0.025 0.61 0.40-0.94 
Duration of surgery (< 30 min):   ! 60 min  0.001 1.99 1.33-2.98 
Dizziness 
Sex  (male):                                female  
 
0.00 2.64 1.96-3.55 
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5.7. Effect of dexamethasone on pain, oxycodone consumption, and 
other postoperative symptoms 
 
On PODs 0–1, patients in the dexamethasone group reported significantly lower daily 
maximal NRS values (NRSmax) for pain, and the corresponding daily oxycodone doses 
were significantly lower (Table 10). Cumulative oxycodone consumption [median 
(range) / mean (SD)] during the study period (PODs 0–3) was significantly lower         
(P = 0.049) in the dexamethasone group; 45 (0–165) / 59 (48) than in the placebo 
group; 75 (15–175) / 83 (45). In the PACU, the total oxycodone dose and the intensity 
of pain 4–6 h postoperatively and at discharge were significantly lower in the 
dexamethasone group than in the placebo group. Two patients in the dexamethasone 
group did not use any oxycodone during the study period and were satisfied with pain 
management. One patient in both groups used unexpectedly high amounts of 
oxycodone despite constantly reporting only moderate pain (NRS < 3). In both study 
groups, five patients took rescue medication (daily dose 5-20 mg), even though all 
recorded NRSmax values were < 3. On two consecutive days, three patients took a daily 
oxycodone dose that did not exceed 10 mg, although NRSmax was > 5. One patient in 
the dexamethasone group discontinued participation in the study on POD 1 due to pain 
and PONV, after taking 45 mg of oxycodone within 15.5 h. Pain was thereafter 
controlled with NSAIDs and paracetamol with codeine, and PONV subsided. At the 
control visit, three patients had one oxycodone capsule missing from their 
bookkeeping. Two patients reported having used 4-6 capsules after the end of the 
study.  
 
Nausea was more frequent at home in the placebo group on POD 1 (P < 0.05). Five 
patients in the placebo group and two patients in the dexamethasone group reported 
intake of 5HT3- antagonists for PONV. On POD 1, the incidence of self-reported 
symptoms was lower in the dexamethasone group (P < 0.05). Apart from PONV, no 
significant differences emerged in the incidence of individual symptoms between the 
study groups. Of symptoms not predefined in the questionnaire, fatigue was most 
common at home, POD 0: dexamethasone group 23%, placebo group 28%, POD 1: 
dexamethasone group 12%, placebo group 31%, while other symptoms remained 
relatively rare. Two patients in the placebo group reported mild to moderate confusion. 
In the dexamethasone group, two patients reported considerable sweating and cold 
shivers; one related to pain, the other following discontinuation of oxycodone after a 
total intake of 155 mg at home during PODs 0-3. At the check-up visit 2 weeks 
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postoperatively, local infection at the wound site requiring treatment with antibiotics 
was diagnosed in two placebo group patients. In both groups, all except two patients 
estimated that recovery had been according to their expectations. Problems were 
related to pain and constipation. 
 
 
 
 
 
 
 
 
Table 10. Daily oxycodone dose (mg) and maximum intensity of pain (NRSmax) in 
patients undergoing surgical correction of hallux valgus. Data presented as mean (SD / 
minimum-maximum value) unless otherwise stated. Pain relief at home classified as 
Good / Moderate / Poor. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
DSU = day surgery unit, DXM = dexamethasone, NRS = numeric rating scale, NS = 
nonsignificant, POD = postoperative day. 
  
DXM group n 
 
Placebo group 
 
n 
 
P-value 
 
POD 0 (DSU+home) 
 
21 (12.9 / 0-55) 
 
26 
 
30 (11.3 / 5-62) 
 
26 
 
0.012 
   POD 1 14 (14.6 / 0-50) 25 25 (15.6 / 0-70) 25 0.036 
   POD 2 13 (13.5 / 0-50) 25 15 (13.8 / 0-40) 25 NS 
   POD 3 12 (12.9 / 0-50) 25 13 (13.4 / 0-40) 25 NS 
   POD 0-3 59 (48.2 / 0-165) 25 83 (44.9 / 15-175) 26 0.049 
 
Pain at rest (NRSmax) 
     
   POD 0 at home 4.1 (2.2 / 2-9) 22 5.5 (1.9 / 2-8) 25 0.027 
   POD 1 3.6 (2.3 / 1-8) 18 5.1 (1.8 / 1-8) 24 0.031 
   POD 2 2.7 (1.3 / 0-6) 20 3.1 (1.2 / 1-5) 18 NS 
   POD 3 2.8 (1.4 / 1-6) 17 3.1 (1.7 / 1-7) 15 NS 
 
Pain on movement  (NRSmax) 
     
   POD 0 at home 4.9 (2.0 / 2-9) 22 7 (1.8 / 3-10) 25 0.001 
   POD 1 4.8 (2.5 / 1-9) 18 6.3 (2.0 / 2-10) 24 0.049 
   POD 2 3.7 (1.4 / 2-7) 20 4.2 (2.0 / 1-8) 18 NS 
   POD 3 3.8 (1.7 / 1-7) 17 4.1 (1.8 / 2-8) 15 NS 
 
Pain relief at home 
     
   POD 0 (%) 58 / 42 / 0 26 39 / 54 / 8 26 NS 
   POD 1 (%) 67 / 33 / 0 24 46 / 46 / 8 26 NS 
   POD 2 (%) 71 / 29 / 0 24 81 / 19 / 0 26 NS 
   POD 3 (%) 75 / 25 / 0 24 88 / 12 / 0 24 NS 
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5.8. Postdischarge symptoms following inguinal hernia repair in patients 
aged 65 years or older 
 
Recovery outcomes following inguinal hernia repair were similar in both study groups. 
Only overall condition on POD 0 was rated more frequently as fair instead of good in 
the day surgery group compared with the inpatient group (P < 0.05). Two patients in 
the day surgery group and one patient in the inpatient group considered their condition 
poor on POD 0. On POD 1, 44 patients (96%) in the day surgery, 39 (91%) in the 
inpatient, and 42 (93%) in the reference group agreed that convalescence was as 
expected. Pain was the main reason for reporting an unexpected recovery. On POD 1, 
one patient in both study groups reported nausea. One patient in the day surgery group 
suffered from severe diarrhea, and one patient in the inpatient group required urethral 
catheterization. In these patients, surgery was performed using local anesthesia. One 
inpatient stayed at the hospital for two nights due to nausea and vomiting, probably 
related to pain medication following surgery performed using local anesthesia. 
 
Overall condition during the surveillance time was regarded as good by 30 patients 
(65%) in the day surgery and 29 patients (67%) in the inpatient group. The remaining 
study patients experienced their condition as fair. At two weeks, perception of 
functional capacity relative to the preoperative state was good in 29 patients (63%) of 
the day surgery group, 31 patients (72%) of the inpatient group, and 29 patients (64%) 
of the reference group. One reference group patient reported that his condition was 
poor. Functional capacity was mainly limited by pain and wariness of movement.  At 
two weeks, pain at the operation site was reported by five patients in the day surgery 
group, eight patients in the inpatient group, and 19 patients in the reference group, with 
a median intensity (range) of 3 (2-4), 3.5 (2-5), and 2 (1-5), respectively.  
 
 
5.9. Return visits, readmission, and contacts with primary healthcare 
services  
 
In Study I, return to the hospital within 24 h of discharge was reported in 0.4% of 
patients (Table 8). Bleeding problems were most common and were related to various 
surgical specialties. In total, seven patients were readmitted within 24 h, five due to 
bleeding. Return hospital visits 1–28 days after discharge from the day surgery unit 
were reported in 3.7% of patients and were mainly due to infection and pain. 
Readmission (0.7% of patients) was most common following urological (2.3%), 
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vascular (2.1%), or gynecological (1.4%) procedures. Pulmonary embolism was 
diagnosed in two patients. No myocardial infarctions or neurological deficits were 
registered.  
 
In Study II, 41 patients (1.5%) returned to the emergency department after discharge 
(Table 8). The main reasons were infection and bleeding. Thirty-four percent of all 
return visits were after gynecological procedures, 24% after orthopedics, and 12% after 
pediatric ENT surgery. The distribution of return visits on consecutive postoperative 
days, starting from POD 0 was 5%, 20%, 10%, 24%, 15%, 17%, 7%, and 2%, 
respectively. After spinal anesthesia, two patients suffered postdural puncture 
headache. Both were successfully treated with an epidural blood patch. Deep venous 
thrombosis was diagnosed in two patients and treated on an outpatient basis. Nine 
patients were readmitted as inpatients mainly for postoperative infection or bleeding 
following procedures from various surgical specialties. Altogether 9% of patients (13% 
of children and 8% of adults) reported unplanned contacts with healthcare services, 
including telephone contacts and visits to doctors´ offices and the hospital emergency 
department. The main reasons for all healthcare contacts were pain (31%) and 
bleeding (19%) in adults and fever or upper airway infection (55%) in children. 
 
In Study III, none of the patients were admitted to the hospital during the two-week 
period following discharge from the DSU.  
 
In Study IV, one reference group patient was admitted to the hospital due to infection at 
the operation site (Table 8). Two day surgery group patients visited the unit on PODs 
0-1 for consultation regarding the wound site. None of the inpatient group patients 
visited the hospital. Primary healthcare contacts took place on PODs 7-14 and seemed 
to be more frequent in the reference group (day surgery group 6.5%, inpatient group 
2.3%, reference group 18%), and were mainly due to being unfit to work (11%). Two 
patients in the day surgery group and one in the inpatient group contacted primary 
healthcare services due to hematoma or swelling. One patient in the day surgery group 
made contact due to inadequate pain relief. Of 15 patients excluded from the study for 
medical reasons, 14 were operated on as inpatients, and one operation was cancelled 
due to deteriorating health. One patient was discharged with a urinary catheter 
following operation of a large scrotal hernia in spinal anesthesia. Two patients were 
readmitted to the hospital due to a large hematoma and infection of the wound.  
!! 55!
Table 11. Telephone survey on patient satisfaction one week postoperatively. 
Variables are graded using NRS. Percentage of patients (%) for each NRS category is 
shown (n = 1074).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
DSU = day surgery unit, NRS = numeric rating scale, PONV = postoperative nausea and 
vomiting.  
 
*Satisfaction with treatment of PONV was inquired about from patients reporting PONV in the 
survey (n = 164).  
 
 
5.10. Patient satisfaction  
In Study I, data from the satisfaction survey were accepted for analysis from 13 units 
(Table 11). Demographic and surgical data of this subpopulation were similar to data of 
all day surgery patients in the study. Of interviewed patients, 83% agreed that recovery 
  
NRS 
 
% 
 
9-10 
 
73 
7-8 20 
4 -6 3 
 
Treatment of pain 
0-3 0.6 
 
9-10 60 
7-8 30 
4 -6 8 
Treatment of PONV* 
0-3 2 
 
9-10 83 
7-8 15 
4 -6 1 
Overall treatment in DSU 
0-3 0.4 
 
9-10 92 
7-8 8 
4 -6 0.2 
Courtesy and friendliness of staff 
0-3 0.3 
 
9-10 72 
7-8 25 
4 -6 2 
Preoperative information from DSU 
0-3 0.5 
 
9-10 75 
7-8 22 
4 -6 3 
Postoperative information from DSU 
0-3 
 
0.6 
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had been according to expectations, and only 1.9% of patients would have preferred to 
stay overnight at the hospital. The most common reason for experiencing that recovery 
was not according to expectations was postoperative pain in 7.3% of the respondents. 
 
In Study II, 96% of responding patients (1348 / 1376 at Jorvi Hospital) were satisfied 
with the care provided. Gynecological patients were dissatisfied most frequently (5%). 
Points of critique were inadequate information, long waiting times in the unit before 
surgery, poor communication by personnel, and insufficient pain medication.  
 
In Study III, 21 of 26 patients (81%) in both study groups would have chosen the same 
medication again if given the opportunity. Reasons for not choosing the same 
medication were nausea in three placebo group patients and two dexamethasone 
group patients. Three patients in the dexamethasone group considered the medication 
either too strong, insufficient, or disturbingly constipating. 
 
In Study IV, patient satisfaction based on the type of care was equally high [median 
(range)] in the day surgery group [10 (8-10)] and the inpatient group [10 (5-10)]. No 
significant differences in patient satisfaction were found between or within the study 
groups when assessed on PODs 1 and 14. At two weeks postoperatively, four patients 
(9%) in the day surgery group would have preferred to stay overnight at the hospital 
due to postoperative pain (n = 3) or safety issues (n = 1).  In the inpatient group, 15 
patients (35%) would have preferred discharge home on the day of surgery and 
considered overnight stay at the hospital unnecessary and uncomfortable.  
 
 
5.11. Impact of inguinal hernia repair on health-related quality of life 
In patients aged 65-74 years (n = 59), significant improvements were seen three 
months postoperatively in the mean scores of the physical health dimensions of the 
RAND-36 instrument (Figure 8a). In patients aged ! 75 years (n = 30), improvement 
was only slight, except for on the dimension of role limitations caused by physical 
health problems (Figure 8b). There were no differences in pre- or postoperative mean 
dimension scores between age-matched day cases and inpatients. Postoperatively, 
patient-reported impairment in the groin area decreased significantly in both study 
groups (Table 12). No differences emerged in mean NRS scores between the study 
groups when the scores were compared preoperatively and 3 months postoperatively. 
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 Figure 8a 
 
 
 
Figure 8b 
 
 
Figures 8a and 8b. Mean scores for RAND-36 health dimensions in patients aged 65-
74 years (Figure 8a) and 75 years or older (Figure 8b) undergoing open repair for 
inguinal hernia. Mean scores before and three months after the operation are shown. 
Scoring ranges from 0 to 100, with high scores indicating good quality of life and high 
level of functioning. * P < 0.05  ** P < 0.005. 
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Table 12. Patient-rated (NRS) discomfort in the groin area pre- and postoperatively.  
NRS values are given as mean (SD) / (minimum-maximum value).  
 
 
 
 
 
 
 
 
NRS = numeric rating scale. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Day Surgery group 
(n = 46) 
 
Inpatient group 
(n= 43) 
 
Preoperative NRS 
 
 
5.3 (2.2) / (1-10) 
 
5.1 (2.2) / (1-9) 
Postoperative NRS 1.2 (1.9) / (0-7) 
 
0.9 (1.6) / (0-7) 
P (within groups) 
 
< 0.005 
 
< 0.005 
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6. Discussion 
 
 
 
Analysis of facility, patient, and procedure characteristics and quality indicators showed 
that Finnish day surgery units provided good-quality care with high patient satisfaction.  
 
Assessment of patient-reported postdischarge symptoms indicated that minor morbidity 
was common during the first postoperative days and was still reported by one-fourth of 
adults one week postoperatively. Incidence of symptoms was influenced by several 
patient- and procedure-related variables. Pain was reported most frequently and was 
experienced as moderate or severe despite pain medication by one-fifth of adult 
patients during the first day following discharge from the day surgery unit.  
 
Dexamethasone administered preoperatively and in the morning of POD 1 significantly 
decreased opioid consumption during the study period. However, two weeks 
postoperatively there were no differences between the study groups in patients´ 
preferences for choosing the same medication again. Dissatisfaction was mainly due to 
opioid-related side-effects. 
 
As the elderly population expands, more surgical services will be required, resulting in 
an increased number of older patients presenting for day surgery (Etzione et al. 2003). 
The present study did not find any significant differences in postoperative short-term 
outcomes between patients aged 65 years or older who were randomized to receive 
day case or inpatient care following inguinal hernia repair. Patients were equally 
satisfied with both types of care management. 
 
 
6.1. Day surgery units and procedures    
The overview of day surgery practice in Finland is based on data of care periods at day 
surgery units and short stay units situated in central hospitals and university central 
hospitals, which are the major providers of public day case care. All units recruited to 
the study performed procedures from several surgical specialties. Orthopedic 
procedures, followed by gynecology and ENT surgery were most common. At half of 
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the units, the share of preoperatively planned day surgeries of all patient cases was 
over 90%. Short-stay units at university hospitals represented fewer surgical specialties 
with a higher proportion of inpatient surgery, and day surgery was also performed at 
other locations not included in this study.  A dedicated day surgery unit is generally 
considered the ideal setting for delivering day case surgical care (Castoro et al. 2007). 
Combining operative care requiring 23-hour stay with day surgery may allow for more 
effective use of operating room time and the transition of more complicated procedures 
to day surgery (Smith et al. 2006).  
 
The proportion of selected day surgery procedures (Toftgaard and Parmentier 2006) of 
all elective surgeries varied between the study hospitals. These figures are only 
suggestive due to the short study period and were not reported by all units because of 
difficulties in differentiating inpatient surgery from day surgery in hospital registers. 
Overall, wide variation has been reported between public hospitals in the proportion of 
day surgeries of all elective surgeries (Punnonen 2009). Procedures that are still not 
commonly accepted as day cases, such as mammoplasty, fundoplication, and 
transurethral resection of the prostate (Toftgaard and Parmentier 2006), were 
performed as day cases at some units. In selected procedures, a rough analysis of the 
time interval from the patient entering the operating room to discharge from the unit 
revealed notable differences. The reasons for the variation were not, however, 
analyzed here. For laparoscopic cholecystectomy, differences in operating room times 
that are large enough to affect productivity have been reported in an international study 
of several hospitals (Dexter et al. 2006). In the present study, the findings of day 
surgery activity and performance are in line with a recent Finnish survey, which 
demonstrated potential to increase the percentage of day surgery and emphasized the 
option of learning from peers (Perhoniemi et al. 2008). 
 
 
6.2. Unplanned hospital admissions  
Unanticipated hospital admission measures the success in delivering scheduled day 
case surgical care. Patient and procedure selection criteria, differences in structural 
factors, and dedication to day surgery practice may account for the variability in 
admission rates between hospitals (Sabers et al. 2003, Fleisher et al. 2004). In the two 
cohort studies, the average unplanned overnight admission rates, 4% (adult patients, 
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4.9%) and 5.9%, were rather high compared with the corresponding figures from the 
literature (Fortier et al. 1998, Coley et al. 2002). In contrast to previous reports 
(Aldwinckle and Montgomery 2004, Ansell and Montgomery 2004), in Study I patients 
with more advanced age or ASA status 3 appeared to be admitted to hospital more 
frequently than their younger or healthier counterparts. This may partly be due to 
caution at discharge and also to the relatively easy access to surgical wards when 
recovery is delayed. There was a trend for more unplanned admissions in Study I, at 
units caring for a larger number of inpatients. This may indicate less strict preoperative 
patient selection, more complicated procedures, or less dedication to ambulatory care 
when inpatient care is also a common practice (Rudkin et al. 1996, Smith et al. 2006).  
 
Postoperative pain was the main reason for unplanned admission, as in previous 
studies (Coley et al. 2002, Pavlin et al. 2002, Awad et al. 2004), emphasizing the need 
for procedure-specific protocols for pain management. A notable difference in favor of 
the more recent study (Study I) was seen in the proportion of PONV-related 
admissions of all unplanned admissions. This may be due to successful 
implementation of PONV management guidelines (Apfel et al. 2004, Gan et al. 2007). 
Social reasons were the second (15%, Study I) and third (9%, Study II) most common 
reasons for unanticipated overnight hospital stays. They commonly comprise a 
relatively large share of unplanned admissions (Fortier et al. 1998), although patients 
are assessed preoperatively to meet day surgery criteria, including availability of help 
at home after discharge from hospital. Lack of a responsible and reasonably fit adult at 
home to provide postoperative care was the main reason for exclusion of otherwise 
eligible elderly patients from Study IV. An estimated one million households in Finland 
are single, and nearly 50% of females older than 65 years live alone (Laitalainen et al. 
2008). Simpler facilities, such as hospital hotels or extended recovery units, may 
provide a solution for more convenient postoperative care arrangements for these 
patients (Jarrett et al. 1996, Smith et al. 2006). According to general clinical opinion, a 
responsible companion is required to accompany patients home following discharge to 
minimize adverse outcomes and to increase patients’ well-being (ASA Task Force 
2002, Chung and Assman 2008). 
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6.3. Return visits and readmission 
Overall safety of day surgery practice was confirmed by the relatively low incidence of 
procedure-related return visits and readmission to the hospital, mainly related to 
postoperative bleeding and infection, as reported earlier (Engbaek et al. 2006). Thirty 
days has been considered an adequate follow-up time after day surgery (Engbaek et 
al. 2006), and the majority of hospital contacts have been reported to take place during 
the first two postoperative weeks (Coley et al. 2002, Minatti et al. 2006). 
 
Readmission rates are seldom assessed routinely in normal practice (Segerdahl et al. 
2008), although postdischarge follow-up is even more essential when more 
complicated procedures are performed as day cases and higher risk patients are 
discharged home after a short surveillance period. The rate of return visits to hospital 
as an indicator for deviation in the day surgery process may not be equally reliable in 
all units because, depending on local guidelines, patients may seek help also from 
other healthcare providers. Documentation of postdischarge outcome measures is 
challenging without appropriate automated systems; these should also ideally include 
data from other hospitals (Mezei and Chung 1999, Engbaek et al. 2006). In Study I, 
research nurses collected all postdischarge information manually from hospital records, 
which may not be possible in routine practice. 
 
 
6.4. Postdischarge symptoms  
Postoperative pain was the most frequent symptom reported by adult patients following 
discharge home and was the main reason for unplanned contacts with healthcare 
providers in both cross-sectional studies. In comparison with other postdischarge 
symptoms (Study II), postoperative pain was more often moderate or severe, 
emphasizing the need for more effective pain medication and possibly a more 
multimodal approach after certain types of surgery, as stated in several studies 
(McGrath et al. 2004, Gramke et al. 2007, Fortier et al. 20091). Despite advances in 
research and the development of evidence-based management guidelines, many 
patients continue to experience moderate or severe pain postoperatively (Apfelbaum et 
al. 2003, White 2008, White and Kehlet 2010). Additional information is needed on the 
optimal duration of procedure-specific postoperative pain treatment, taking into 
consideration factors that influence pain response in individual patients (Ip et al. 2009, 
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White and Kehlet 2010). Education of patients, caregivers, and primary healthcare 
providers plays a major role in realization of successful pain management (Robaux et 
al. 2002, McGrath et al. 2004, Fortier et al. 20092). 
 
Drowsiness was common on the first days after surgery, and it may have disturbed 
perception and performance of daily activities (Kotiniemi et al. 1997, Pavlin et al. 2004). 
The frequency of PONV after ambulatory surgery varies between patient populations 
(Borgeat et al. 2003). The average incidence of PONV for all surgeries and populations 
is reported to be 20-30% (Kovac 2000). In Study I, PONV was reported by 15% of day 
case patients (n = 1074) interviewed one week postoperatively. In Study II, the 
incidence of nausea in adult patients was slightly more frequent (21% vs. 17%) and the 
incidence of vomiting less frequent (5.7% vs. 8%) compared with a systematic review 
(Wu et al. 2002). None of the single symptoms that were not defined in the 
postoperative questionnaire in Study II exceeded an incidence of 3%, indicating that 
symptoms presented in the questionnaire were relevant to the postoperative recovery 
period.  
 
Similar to previous studies, the risk of experiencing postdischarge symptoms was 
higher in younger adults, older children, and women In Study II (Myles et al. 2001, 
Cepeda and Carr 2003, Schwartz 2007). Older age did not increase the risk of any of 
the assessed symptoms. The elderly may place less emphasis on adverse outcomes 
than younger patients and may also be more satisfied with their care (Jenkins et al. 
2001). Longer duration of surgery led to an increased likelihood of pain and nausea in 
all patients and several other symptoms in adults. General anesthesia and female 
gender increased the risk for PONV in adults. Of other established risk factors, history 
of PONV and/or motion sickness and postoperative opioids (Apfel et al. 1999) were not 
assessed in this study. The reason why nonsmoking status was not a risk factor in this 
study remains unclear. The type of surgical specialty had no impact on either nausea 
or vomiting. This is in line with evidence from multivariable analyses in large 
prospective studies, which indicate that risk of PONV is mainly related to the 
associated risk factors and less to the operation itself (Apfel et al. 2002). The 
decreased risk for nausea with increasing age in adults and the increased risk in older 
children are in accordance with previous findings (Rose and Watcha 1999, Sinclair et 
al. 1999).  
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6.5. Oral dexamethasone for multimodal pain treatment at home 
Following administration of oral dexamethasone 9 mg preoperatively and 24 hours 
later, patients undergoing surgical correction of hallux valgus reported significantly 
lower daily oxycodone doses and pain ratings on the day of surgery and on the first 
postoperative day. In previous surgical studies, dexamethasone has generally been 
administered intravenously. Dexamethasone has 80% bioavailability, and the oral route 
was chosen to enable continuation of medication at home (Duggan et al. 1975, 
Martindale 1989). In day surgery patients, timing of oral administration of preoperative 
medication may also be more practical and economical compared with intravenous 
administration. However, preoperative oral prednisone 50 mg (equivalent dose: 
dexamethasone 8 mg) was not reported to have any analgesic effect in patients 
undergoing laparoscopic cholecystectomy, which was explained in part by impaired 
absorption of the drug (Schimmer and Parker 2006, Bisgaard et al. 2008).  The lack of 
effect was contrary to the significant analgesic effect documented following 
preoperative intravenous administration of dexamethasone in the same procedure 
(Bisgaard et al. 2003).  
 
The effect of dexamethasone on pain relief when combined with NSAIDs, the first-line 
pain medication in day surgery (Gupta 2007), was not assessed in the present study. 
The aim of our study was to investigate the effect of glucocorticoid treatment on 
postoperative pain, and adding NSAIDs to the study setting would have reduced the 
sensitivity of the study, especially as these two drug groups have similar effects on 
inflammation and release of nociceptive transmitters in injured tissues (Rhen and 
Cidlowski 2005).  NSAIDs are not applicable to all patients, and in such cases 
glucocorticoids may be useful to improve pain management (Remy et al. 2005). 
 
Avoiding opioids in day surgery is not always possible if the pain is inadequately 
controlled with other pain management techniques (White 2005). Only a few previous 
studies have assessed the use of strong opioids and the potential adverse effects in 
the home environment following day surgery (Ilfeld et al. 2003, Pavlin et al. 2005). In 
this study, selected healthy patients were given oxycodone to be used at home during 
PODs 0–3. Patients were given strict and detailed supervision according to regulations 
for clinical studies. Follow-up was arranged by telephone and a postoperative hospital 
visit. This may not be the case in the ordinary clinical setting. Under these conditions, 
the patients were mostly consistent with the bookkeeping of oxycodone intake and 
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returned unused medication, although some patients seem to have used rescue 
medication for reasons other than pain since they had reported very low pain ratings. 
 
Adverse effects 
Short-term use of high-dose glucocorticoids is considered safe (Henzi et al. 2000, 
Sauerland et al. 2000). In the present study, infections requiring antibiotic treatment 
were diagnosed at the check-up visit in two patients in the placebo group. The study 
size was not designed to detect rare adverse events, and this finding may be 
coincidental. However, it does not indicate that dexamethasone is associated with an 
increased infection risk when it is used in orthopedics (Salerno and Hermann 2006). 
 
Postdischarge symptoms, including PONV, fatigue, dizziness, and constipation, were 
typically related to opioid use and not directly to use of glucocorticoids. Patients in the 
dexamethasone group experienced significantly less nausea on the first POD. This is 
probably due to the well-documented antiemetic effect of dexamethasone (Apfel et al. 
2004). The analgesic effect may also result in less need for rescue medication, and 
less opioid-induced PONV. A few patients in both study groups reported fatigue and 
dizziness. In contrast to a previous gastroenterological study (Bisgaard et al. 2003), 
there was no significant difference in postoperative fatigue. This may be due to the 
method of questioning, in which symptoms apart from pain and PONV were not 
predefined. Two patients in the placebo group reported confusion. Adverse effects, 
especially opioid-related PONV, may have hindered some patients from taking 
adequate rescue medication.  
 
 
6.6. The older day case patient      
The proportion of patients aged over 65 years or patients classified as ASA 3 was still 
relatively small in Studies I and II compared with the share of these patients in the 
large observational day surgery study reported by Warner and coauthors in 1993, 
although at the units (Study I) old age or ASA status 3 were not considered 
contraindications to day surgery. However, anesthesiologists may be less willing to 
accept higher risk patients or elderly patients when general anesthesia, rather than 
local anesthesia and sedation, is required (Segerdahl et al. 2008).  
 
In Study IV, all day case patients were discharged home on the day of surgery, and 
none of the patients aged 65 years or older were admitted to the hospital during the 
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two-week study period. Previous cohort studies have reported either increased risk or 
no differences in unplanned admission rates when day case patients aged 65 years or 
older (Chung et al. 19991, Fleisher et al. 2007) or those over 70 years (Aldwinckle and 
Montgomery 2004) are compared with younger patients. Risk of complicated recovery 
is increased with advanced age and coexisting comorbidities (Fleisher et al. 2004).  In 
the present study, the proportion of patients with more advanced age was too small for 
a detailed assessment of this specific group of patients. There was, however, a trend 
towards more hospital readmissions following inpatient surgery in patients who were 
excluded from the study for medical reasons. 
 
The operations were mainly performed using local anesthesia and sedation according 
to the standard practice at the unit. For open inguinal hernia repair, local anesthesia is 
reported to have the lowest postoperative morbidity, and it is associated with less 
postoperative pain and urinary retention than use of regional or general anesthesia 
(Nordin et al. 2003, Bay-Nielsen and Kehlet 2008). Patient satisfaction with treatment 
in the operating room was high, suggesting that patients were comfortable with local 
infiltration anesthesia. Despite evidence about the benefits of local anesthesia on 
postoperative recovery following inguinal hernia repair, the technique has been 
underused (Kehlet and Dahl 2003, Nordin et al. 2003, Nordin et al. 2007, Simons et al. 
2009). 
 
Day surgery was well accepted by patients aged 65 years or older, and no differences 
were seen in patient satisfaction between the types of management (day case or 
inpatient care). However, two weeks postoperatively 35% of patients treated in the 
inpatient group would have preferred day surgery instead of inpatient care, compared 
with only 9% of patients in the day surgery group preferring overnight stay to same-day 
discharge. Consistent with these findings, 12 patients were excluded from the study 
because they accepted day surgery only, compared with only three patients excluded 
for insisting on staying overnight postoperatively. 
 
Three months postoperatively, a significant decrease was reported in discomfort 
related to the groin area compared with preoperative NRS values. This finding was in 
line with significant improvements seen in physical dimensions of health-related quality 
of life in the age group 65-74 years (Bitzer et al. 2008). Other medical conditions may 
account for the lesser degree of improvement in HRQoL in patients aged 75 years or 
older.  
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6.7. Limitations of the study 
In Study I, the results may be skewed somewhat because all public and private day 
surgery providers were not included in the study. The units in the study comprised a 
representative sample of the main providers of operative care, and the findings can, 
with caution, be generalized to Finnish day surgery as a whole. The fact that the head 
anesthesiologists were in charge of the study at individual units may have introduced 
some bias, but their contribution was considered necessary to ensure that the protocol 
was carried out. Patient satisfaction was not inquired about from all patients due to 
limited resources. Despite the use of structured questionnaires in the telephone 
interviews, the method may be associated with acquiescence bias more frequently 
than mail-in surveys (Hall 1995). In Studies I and II, the discharge time from the 
surgical ward was not recorded, and some patients may have been discharged from 
the hospital wards later in the evening of surgery. 
 
In Study II, the overall impact of symptoms on patients’ perception of quality of 
recovery was not assessed. The relatively frequent incidence of symptoms may be 
partly attributable to predefined choices of symptoms, which may have caused 
encouragement bias. Better ability to communicate may partly explain why older 
children seemed to experience more symptoms than younger children. The validity of 
timing in answering the questionnaire was not assessed so that noncompliance with 
daily entry cannot be ruled out. Data may be skewed due to missing information from 
patients who did not return the questionnaire (Asch et al. 1997). A second set of 
questions was not sent to nonresponders to eliminate the risk of recall bias. 
 
In Study III, the optimal analgesic dose or duration of dexamethasone therapy was not 
investigated, although higher doses of dexamethasone have been reported to prolong 
the analgesic effect (Hval et al. 2007, Kardash et al. 2008, Jokela et al. 2009). Opioid-
related side-effects may have affected the ability of some of the patients to fill in the 
questionnaire.  
 
Study IV focused on short-term outcome of ASA status 2-3 patients aged 65 years or 
older, and the findings cannot be generalized to sicker patients or elderly patients 
scheduled for other procedures requiring general or regional anesthesia (Fleisher et al. 
2004, Sanjay et al. 2006). Due to the study design, patients with cognitive impairment 
were excluded, although they may also benefit from a short hospital stay if 
postoperative care can be provided at home.
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7. Conclusions 
 
 
I. Day surgery units at Finnish public hospitals provided good-quality services for 
several surgical specialties, with high patient satisfaction regarding several 
aspects of care. The proportion of day surgeries can potentially be increased.  
 
II. Postdischarge symptoms were common during the first week following day 
surgery, and recovery was influenced by several patient-, anesthesia-, and 
surgery-related factors. Postoperative pain was the most commonly reported 
symptom. Short-term use of oral oxycodone is applicable in selected day 
surgery patients, but opioid-related side-effects interfered with recovery.  
 
III. Oral dexamethasone significantly decreased the need for oxycodone when 
NSAIDs were not used and improved immediate recovery following surgical 
correction of hallux valgus. In most cases, paracetamol alone or combined with 
dexamethasone is insufficient for pain relief during the first days following 
Chevron osteotomy.  
 
IV. Day surgery for inguinal hernia repair is safe and well accepted by patients 
aged 65 years or older, and it can be recommended as the primary choice of 
surgical care for open inguinal hernia repair in medically stable adult patients. 
Social factors may necessitate overnight stay.  
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8. Practical implications 
 
 
Assessment of performance is necessary for quality control and development of day 
surgery. Benchmarking may play a major role in the development of optimal practices. 
Figures on the share of day surgery, 23-hour surgery, short-stay surgery, and 
outpatient surgery of all elective surgeries in selected procedures are needed for the 
evaluation of day surgery activity in individual hospitals and for benchmarking. Clinical 
quality indicators, especially unplanned admission, readmission, return visits, and 
cancellations of procedures, should be uniformly defined. Satisfaction with care, 
functional recovery, and health-related quality of life are essential patient-reported 
outcome measures of anesthesia and surgical care. Standardized and validated 
questionnaires allow comparison of outcome across studies and are important for 
continuous quality improvement. 
 
Postoperative pain remains a challenge, particularly when patients are discharged 
home following more complicated procedures. Multimodal treatment is of the utmost 
importance in the management of both pain and PONV. Research is needed to 
determine the optimal medication for different types of procedures. Local and regional 
anesthesia techniques may be useful following several types of surgical procedures. 
Strong opioids can be considered for short-term use as rescue medication on top of a 
well-designed multimodal nonopioid analgesia in selected patients and procedures. 
Dexamethasone improves pain relief and decreases the need for opioids, especially 
when NSAIDs are contraindicated. Further studies are required to determine the 
optimal dose and duration of glucocorticoid therapy following painful surgery of the 
bone.  
 
In this study, day surgery instead of inpatient care was more often the preferred mode 
of management in medically stable patients aged 65 years older undergoing open 
inguinal hernia repair. Even stable ASA status 4 patients could reasonably be 
considered for day case procedures performed under local anesthesia. 
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Appendices  
Questionnaires 
The questionnaires were translated into English for presentation as Appendices 1-4.  
Appendix 1. Telephone interview on satisfaction with care (Study I) 
 
OVERALL CONDITION AND RECOVERY 
How would you grade your condition today? Is it:  Good / Fair / Poor 
On an average, how would you grade your condition following the operation?  
   Was it: Good / Fair / Poor 
Has convalescence been as expected?  Yes / No 
   If not, please specify the problems: 
 
POSTOPERATIVE PAIN 
Have you experienced pain at the operation site during the preceding 24 hours? Yes / No 
   If “yes”:  What was the intensity of the pain on a scale from 0 to 10. 
   0 = no pain, 10 = worst imaginable pain 
On the scale from 0 to 10, how satisfied were you with postoperative treatment of pain? 
   0 = extremely dissatisfied, 10 = very satisfied 
 
POSTOPERATIVE NAUSEA 
Did you experience nausea postoperatively? None / Mild / Moderate / Severe 
    If “yes”:  On a scale from 0 to 10, how satisfied were you with the treatment of nausea? 
 
SATISFACTION WITH CARE AND WITH INFORMATION PROVIDED BY THE UNIT 
How satisfied were you with care provided at the day surgery unit (on a scale from 0 to 10)? 
How satisfied were you with way the staff at the unit treated you (on a scale from 0 to 10)? 
Was the discharge time from the unit:  
   Convenient / Too early / Too late / I would have preferred to stay at the hospital? 
How satisfied were you with the preoperative information you received from the unit regarding  
   preparations for the operation, the operation itself, and recovery (on a scale from 0 to 10)? 
How satisfied were you with the postoperative information you received from the unit   
   regarding the operation and recovery (on a scale from 0 to 10)? 
Did you contact the day surgery unit or other healthcare services after discharge from the    
   unit on matters related to postoperative care? 
   Yes / No, reasons for contacts 
What is your opinion about the waiting time for surgery?  
   Suitable / Too long / Too short
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Appendix 2. Mail-in questionnaire on postdischarge symptoms on 
PODs 0-7 (Study II) 
 
Instructions to patients or to parents of children: 
Please fill in the questionnaire daily, starting on the evening of the operation. Mark the 
dates of consecutive postoperative days on the lines on top of both pages. If you did 
not experience the inquired symptom on the specified date, place an “X” on the line for 
“NO”. If you experienced the symptom, fill in the line for “YES” using the numbers 1-3 
to indicate the intensity of the symptom. 1 = mild, 2 = moderate, 3 = severe. 
 
 
Did you / did your child experience  
                                                                     Date:  ___   ___   ___   ___   ___   ___   ___   ___ 
1. Pain despite pain medication?         No     ___   ___   ___   ___   ___   ___   ___   ___ 
                                                                     Yes    ___   ___   ___   ___   ___   ___   ___   ___ 
2. Bleeding from the operation site?    No     ___   ___   ___   ___   ___   ___   ___   ___ 
                                                        Yes    ___   ___   ___   ___   ___   ___   ___   ___ 
3. Drowsiness? 
4. Nausea? 
5. Vomiting? 
6. Dizziness? 
7. Headache? 
8. Backache? 
9. Soreness of throat? 
10. Hoarseness? 
11. Temperature > 37°C? 
12. Difficulty in voiding? 
13. Did you experience any other symptoms that were not mentioned above? No / Yes 
  (e.g. visual, auditory, sensory problems) Please specify ________ 
14. Did you contact healthcare services during the surveillance period? No / Yes 
  Date ____   Reason for contact __________ 
15. Did you or your child return to the hospital during the surveillance period?  No / Yes 
  Date ____   Reason for hospital return _________ 
16. Where you satisfied with care provided?   No / Yes 
  In case you were dissatisfied, please specify the reasons _____________________ 
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Appendix 3. Questionnaire at home on PODs 0-3 (Study III) 
 
The patients were instructed to fill in the questionnaire in the morning and before going to sleep 
at night. Pain at rest and upon movement was registered every time before taking oxycodone 
for rescue medication. Intensity of pain and nausea was evaluated by using the NRS (0 = no 
symptoms, 10 = worst imaginable symptoms). When possible, questions were answered by 
ticking the “box” next to the suitable answer. 
 
 
Answer the following questions in the MORNING  
     1. Was sleep during the night disturbed by pain?  No !  A little !  Significantly ! 
 
     2. Intensity of pain upon waking up in the morning: 
0 ! 1 ! 2 ! 3 ! 4 ! 5 ! 6 ! 7 ! 8 ! 9 ! 10 ! 
 
     3. Study medication taken in the morning ! 
 
 
 
Consumption of pain medication. Register all medications that were used. Leave  
unnecessary items empty.  
 
(Question asked twice on POD 0 and four times on PODs 1-3). 
 
         Oxycodone  1 capsule !  2 capsules !  3 capsules !  time of administration  _____ 
 
a. Intensity of pain at rest before taking oxycodone 
             0 ! 1 ! 2 ! 3 ! 4 ! 5 ! 6 ! 7 ! 8 ! 9 ! 10 ! 
 
b. Intensity of pain on movement  
             0 ! 1 ! 2 ! 3 ! 4 ! 5 ! 6 ! 7 ! 8 ! 9 ! 10 ! 
 
 
         Administration times for paracetamol 1 g _____     _____     _____ 
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Answer the following questions BEFORE GOING TO SLEEP AT NIGHT  
1. During this postoperative day, did you experience 
a. Nausea                                                        No !  Yes ! 
 
             Intensity of nausea:  
        
             0 ! 1 ! 2 ! 3 ! 4 ! 5 ! 6 ! 7 ! 8 ! 9 ! 10 ! 
 
b. Vomiting                                                       No !  Yes ! 
 
c. Any other disturbing symptom/symptoms    No !  Yes ! 
 
Specify the symptom __________________ 
Intensity of the symptom: 
Mild !  Moderate !  Severe ! 
 
Specify the symptom __________________ 
Intensity of the symptom: 
Mild !  Moderate !  Severe ! 
 
 
2. Quality of pain relief on this postoperative day  
Good !  Fair  !  Poor ! 
 
3. Comments: 
 
4.    I filled in the pages on the designated postoperative day !  
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Appendix 4. Telephone interview on POD 14 (Study IV) 
1.  How would you grade your condition today? Good / Moderate / Poor 
 
2.  How would grade your overall condition following the operation? Good / Moderate / Poor 
 
3.  Have you experienced pain during the last 24 hours? Yes / No 
 
4.  If pain was reported: What was the intensity of pain  (on a scale from 0 to 10)? 
       0 = no pain, 10 = worst imaginable pain 
 
5.  Have you used pain medication during the last 24 hours? Yes / No 
       Name of medication and dose? 
 
6.  Have you contacted primary healthcare services / your own physician on matters   
       related to the operation or postoperative recovery? Yes / No 
       Date, type of contact, and reasons? 
 
7.  Have you contacted the hospital after you were discharged home? Yes / No 
       Date, reasons for contact? 
 
8.  Did you return to the hospital? Yes / No 
       Reason, duration of hospital care? 
 
9.  How would you grade your present functional capacity as compared with the   
       preoperative state? (Are you able to move and perform daily activities as usual?)  
         Good / Moderate / Poor 
         If functional capacity is worse than preoperatively, what is the main limitation? 
 
10. How satisfied were you with care provided in the operating room (on a scale from 0 to    
        10)?  0 = extremely unsatisfied, 10 = very satisfied 
 
11. How satisfied were you with the type care provided after you left the operating room 
        (on a scale from 0 to 10)? 
 
12.  If you were given the opportunity to choose the type of care, based on your present    
        experience, would you rather go home on the day of the operation or stay at the hospital  
        overnight?
